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HacTtosilee pykoBoACTBO MO 3KCrslyataumm npegHasHavyeHo Ans 03HaKOMIIEHNSI C BO3MOXHOCTAMM, MPUH-
umMnamn paboTbl, KOHCTPYKUMEN W MpaBunamu 3KCMayaTauuu, XpaHeHusi, TPaHCMopTUPOBaHWS U yTuamnsaumu
MMKPOMPOLIECCOPHBIX YCTPOWUCTB 3alnThl «Cupnyc-2-J1», «Cupuyc-21-11» n «Cupuyc-2J1-02».

HacTosilee pykoBOACTBO MO 3KCM/yaTaUMM PacrnpoCTPaHSIETCS Ha MMKPOMPOLIECCOPHbIE YCTPOMCTBA 3a-
WnTbl «Cupuyc-2-J1», «Cupuyc-21-N1» n «Cupuyc-2J1-02», UMeHyeMble B fanbHEMWIEM — «yCTPOWCTBa». B Tex
MeCTax pPyYKOBOACTBA, MAe ONUCLIBAKOTCA pasnnumsa mMexay «Cnpuyc-2-J1», «Cnpnyc-21-J1» n «Cnpunyc-2J1-02», atn
YCTPOWCTBA WMEHYIOTCA  «YCTPOWUCTBO  «Cupuyc-2-J1»», «yCTpoWCTBO «Cupuyc-21-J1»» U  «yCTPOWCTBO
«Cupnyc-2J1-02»», COOTBETCTBEHHO.

Mpu skcnayaTaumm yCTponcTBa, KpoMe TpeboBaHWIn JaHHOrO PyKOBOACTBA MO 3KCMJyaTauun, Heobxoam-
MO cobntodatb ob6wme TpeboBaHUS, YCTaHABIMBAEMbIE MHCTPYKUMSIMM W MpaBWaMKU 3KCMyaTaumm YCTPOWNCTB
peneHon 3aluTbl U aBTOMATUKN SHEPrOCUCTEM.

K skcnnyaTaumMm MMKpONpOLECCOPHbIX YCTPOWCTB 3aliMThbl AOMYCKAKTCSA LA, U3yumBlume HacTosee P
U NpolueLwmne NPoBEPKY 3HaHMIN NpaBu TEXHUKM 6e30MacHOCTV U 3KCrTyaTaummn 3N1EKTPOYCTAHOBOK 3/1eKTpuYe-
CKMX CTaHUMA U NoACTaHUMM.

Mepen ycTaHOBKOMN YCTPOWCTBA PEKOMEHAYETCS NMPOU3BECTM NPOBEPKY €ro TEXHUYECKMX XapaKTepUCTuK B
nabopaTopHbIX YCNOBUSIX.

BWHT 3a3eMnieHnst yCTPOMCTBA [O/MKEH OblTb COEAMHEH C KOHTYPOM 3a3eMJ/IEHMSI MOACTAHUMM MEeAHbIM
MPOBO/IOM CEeYEHMEM He MeHee 2 MM2,

KaTeropuuecku 3anpeLiaeTcs NOAKMOYEHME YCTPOMCTB C MCMOSIHEHWEM MO HaMpsPKEHUIO OMEpPaTUBHOMO
nutaHns 24, 48 n 110 B NOCTOSAHHOrO TOKa K OnepaTMBHOMY HanpsbkeHuto 220 B, Tak Kak 3TO NpuMBOAMUT K
BbIXOAY YCTPOMCTBa U3 CTPOSI.

KaTeropuyecku 3anpeluaeTcs nogaBaTb Ha AUCKPETHbIE BXOAbl TEPMUHAN0B UCNONHeHUs «220 B DC» ne-
peMeHHoe Wnu BbiNpsiMeHHoe 6e3 crnaxuBaHnsa (C koaddUUMEHTOM nynbcaumin Bolwe 12%) HanpskeHue
onepaTuBHOro Toka 220 B, Tak Kak 3TO NPUBOAUT K BbIXOAY YCTPOMCTBA U3 CTPOSI.

KOHCTpyKUMSt YCTPOWCTBA BLINOSIHEHA MO MOZY/IbHOMY MPUHLMMNY, MO3BONSIOWEMY MOCTABASTL YCTPOWA-
CTBa C pa3fMYHON annapaTHOM koHdurypaumen. KoHdurypaums ycTpoicTea fomkHa obecrneymBaTh BbINOSHEHWE
(YHKUMI P3A KOHKPETHOMO NMPUCOEANHEHUS! U COMNAcOBbLIBATLCS NpU 0cOPMIIEHMM 3aKasa Ha MOCTaBKY.

MonHoe Ha3BaHWe YCTPOWCTBA COCTOUT M3 CNEeAYIOLLMX 3/IEMEHTOB:
YctponctBo «Cupuyc-2-JIx-tA-nnnB-ss-gg» unn «Cupunyc-21-N1-tA-nnnB-ss-gg» mnnun «Cupuyc-2/1-02-tA-
nnnB-ss-gg», rae
«Cupuyc-2-J1», «Cupunyc-21-I1» n «Cupnyc-2J1-02» — cbmpMeHHOe Ha3BaHWe YCTPOMCTBa,
X — pa3mep kopryca (Y — YKOPOYEHHbII);
tA — NCMONHEHNE YCTPOMCTBA MO HOMUHASIBHOMY TOKY BTOPUYHON O6MOTKM TT:
1A — Ans HOMWHaANbHOrO Toka 1 A;
5A — AN HOMUHaNbLHOIO ToKa 5 A;
NNNB — UCMONHEHWE YCTPOCTBA MO HaMPSPKEHUIO OMEPATMBHOIO TOKa:
24B — ang HanpsxeHus NuTaHns 24 B NOCTOSIHHOMO TOKa;
48B — ans HanpsbkeHusi nuTaHns 48 B NOCTOSAHHOMO TOKQ;
110B — ans HanpspkeHns nutaHmsa 110 B nocTositHHOro Toka;
220B — ans HanpsbkeHns nutanma 220 B NOCTOSIHHOrO MAW NepeMEHHOro ToKa;
220B DC — ansa HanpsbxeHus nutaHus 220 B nOCTOSAHHOIO TOKa;
SS — UCMONIHEHUE YCTPOWMCTBA MO TPETbEMY MHTEPENCY IMHUM CBA3K:
M1 — ans ucnonHeHus ¢ uHTepdeiicom RS485;
W3 — ana vcnonHenus ¢ uHTepdeiicom Ethernet nmo «Butoi nape» (100BASE-TX) u npoTtokosnom obmeHa Mod-
bus TCP;
MN4-FX — ansg vcnosnHeHnus ¢ AByMsl onTuyeckumy uHtepdelicammn Ethernet (100BASE-FX) u npoTokosnioM obMeHa
M3K 61850 (pegakumns 2);
W4-TX — anst ucnonHenusi ¢ AByMsi uHTepdelicamm Ethernet no «sutoii nape» (100BASE-TX) n npoTokonoM obMeHa
M3K 61850 (pegakumns 2);
NU5-FX — ans ucnonHenusi ¢ AByMsl onTuyeckumu nHtepdelicamm Ethernet (100BASE-FX) u npoTokonamy obMeHa
M3K 61850 (pegakums 2) u Modbus TCP;
N5-TX — ans ucnonHeHus ¢ AByMsi MHTepdeiicamm Ethernet no «BuToit nape» (100BASE-TX) u npoTtokonamu obme-
Ha M3K 61850 (peaakums 2) n Modbus TCP;
gg — UCNOJIHEHME YCTPOWCTBA MO COOTBETCTBMIO OTPAC/EBLIM CTaHAAPTaM:
He yKa3aHOo — YCTPOICTBO COOTBETCTBYET TpeboBaHuaM ctaHaapToB MAO «PocceTtn»;
X[ — ycTpoiicTBo cooTBeTcTBYeT TpeboaHusaM FTOCT P 57121-2016 «TepMuHanbl NPUCOEAUHEHNS] UHTENNEKTYallb-
Hble AN1st MOACTaHUMIM 1 NIMHENHBIX YCTPOMCTB TAFOBOrO SHEProCcHabXeHUs! xene3Hon Aoporu. TexHuyeckue TpeboBaHus».

MpumMep 3anuncy yctpoictea «Cupuyc-2-J1» B 06bIYHOM KOPMYCE, C HanpsXKEHNEM OMEPaTMBHOIO NUTAHUS
220 B, HOMMHanbHbLIM TokoM TT 5 A 1 ononHUTENbHLIM MHTepdelicoM RS485 npu 3akase:

«MU1KpPOMNpPOLIECCOPHOE YCTPOMCTBO 3alnThl «Cupnyc-2-/1-5A-220B-U1»
TY 3433-002-54933521-2009».
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CokpalleHus, ucrnonb3yemMble B TEKCTE:
ALLIN — aHanoro-ungpoBoii npeobpa3oBaTesb;
AYP — aBTOMaTMyeCKaa YacToTHas pas3rpyska;
BN — 6nok nuTaHus;
30® — 3awmTa oT obpbiBa ¢as;
MMC — nHTerpanbHasi MUKPOCXeMa;
K3 — KopoTKOe 3aMblKaHuUE;
KPY — KOMMNEKTHOE pacnpeaenvTesibHOe YCTPOMCTBO;
J13LU — nornyeckas 3awmTa LWuH;
MT3 — MakcMManbHasi TOKOBas 3alinTa;
033 — oaHoha3Hoe 3aMblkaHNE Ha 3eMIO;
O3Y — onepaTUBHOE 3aroMuHaloLLEE YCTPOMCTBO;
M3Y — NOCTOSIHHOE 3anoMuHaloLLEee YCTPOUCTBO;
P3A — peneiiHas 3aliMTa U aBTOMaTUKa;
PB — pene NonoXxeHus BbIKAOYATENS — «BKTIOYEHO»;
PO — pene Nono)eHUs BbIKNOYATENS — «OTK/TIOYEHO>;
TT, UTT — nameputenbHblil TpaHcchopMaTop TOKa;
YAIB — 4acToTHOEe aBTOMaTM4eCcKoe NOBTOPHOE BK/IIOUYEHUE;
YPOB — yCTpOWCTBO pe3epBUpOBaHMs 0TKA30B BbIKoUaTeNs;
LY — wuHbl ynpasneHus;
SHI1 — 3HeproHe3aBucnMas NamsTb.
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1 OMNWNCAHUE N PABOTA

1.1 Ha3HadeHue unsgenus

1.1.1 YcTpoicTBO NpeaHa3HayYyeHo Al BbINOMHEHMS DYHKUMUIA penerHoN 3almuTbl, aBTOMaTUKK, yrpaB-
NIEHUS U CUTHANM3aLUMKN NPUCOEAMHEHNI HanpsixkeHneM 3—-35 kB.

YCTpOWCTBO yCcTaHaBNMBaeTCA B peneiiHbix otcekax KPY, KPYH n KCO, Ha naHensx v B Wwkadax B penen-
HbIX 3anax M NyabTax YnNpaBfieHUst 3MEKTPOCTaHUMIA M NoacTaHumin 6-35 kB. YCTpOMCTBO npeaHasHayeHo Ans
3alUMTbl BO3AYLLHbIX M KabenbHbIX TMHWIA, @ Takoke TpaHCOopMaTopoB, Npeobpa3oBaTe/bHbIX arperaTos U T.A4.

1.1.2 YcTpoincTBo ABNSeTcsl KOMBUMHUPOBAHHLIM MUKPOMPOLIECCOPHBIM TEPMUHANOM PENENHOWN 3alUUTbI U
aBTOMaTUKW.

MpUMEHeHNE B YCTPOWCTBE MOAY/bHOW MYNbTUNPOLIECCOPHON apXUTEKTYpbl Hapsiny C COBPEMEHHbLIMU
TEXHOJSIOTMSIMM NOBEPXHOCTHOMO MOHTaXka 06ecrneuyMBaloT BbICOKYIO HAAEXHOCTb, GOMbLYI BbIYUCIIUTENBHYIO
MOLLHOCTb M BbICTPOAENCTBME, @ TakXKe BbICOKYH TOYHOCTb U3MEPEHMWSI SMEKTPUYECKMX BENUYMH U BPEMEHHBIX
WHTEPBASIOB, YTO AAET BO3MOXHOCTb CHU3WUTb CTYMEHN CENEKTUBHOCTU U NOBLICUTL YYBCTBUTESIbHOCTb TEPMUHA-
na.

1.1.3 Peanu3oBaHHblE B YCTPOMCTBE aNrOpPUTMbl (DYHKLMIA 3aLUMTbl U aBTOMATMKK, @ TaKKe CXeMbl No-
KJIOYEHNS] YCTPOMCTBA pa3paboTaHbl Mo TpeboBaHMSIM K OTEYECTBEHHbIM CUCTEMaM P3A B COTpyAHWMYECTBE C
npeacTaBUTENSIMU SHEPFOCUCTEM U MPOEKTHBIX MHCTUTYTOB, YTO obecreunmBaeT COBMECTMMOCTbL C anmapaTypon,
BbINO/IHEHHOW HA Pa3NMYHONM 3/IEMEHTHON 6a3e, a Takke obneryaeT BHeAPEHNE HOBOW TEXHWUKU MPOEKTUPOBLL -
KaM W1 3KCMayaTauMoHHOMY MepcoHany.

1.1.4 YCTpOWCTBO MOXET MPUMEHSATLCS AfS 3aliMTbl MEMEHTOB pacrpeaennTenbHbIX CeTel kak caMo-
CTOSTENbHOE YCTPOMCTBO, TaKk M COBMECTHO C ApyruMu ycTpoucTtBamu P3A (Hanpumep, AyroBOM 3aliuTomn,
3alLMTON OT OAHOMA3HBIX 3aMblKaHWUIA Ha 3eMJTI0, 3aLUMTON WWH U T.4.).

1.1.5 YcTpoicTBO 0becneunBaeT crieaytolime 3KCnyaTaUnoHHbIE BO3MOXHOCTH:

—  BbINOSMHEHME (DYHKUMIA 3aLUMT, aBTOMATUKM U yNpaBneHus, onpeaeneHHbix My3 u MT3;

—  3a4aHve BHYTpeHHeN koHdurypauuv (BBOA/BbIBOA 3aLUUT M aBTOMaTMKW, BbIGOP 3alUMUTHBIX Xa-
PaKTEPUCTUK U T.A4.);

—  BBOA W XpaHEHWE YCTaBOK 3aLUWT 1 aBTOMaTUKK;

—  KOHTPOJIb ¥ MHAMKALMIO MOJSIOXKEHNS BbIK/OYATENS, @ Takke KOHTPOJIb UCMPaBHOCTU €ro Lenen
ynpasneHus;

—  onpeaeneHve MecTa NOBPEXAEHNS IMHUM (ANS BO3AYLLUHbIX IMHWIA);

— nepegadvy napameTpoB aBapuu, BBOA W U3MEHEHWE YCTaBOK MO IMHUU CBA3W;

—  HEnpepbIBHbIN ONepaTUBHBIA KOHTPOJSIb paboTocnocobHOCTM (CaMoaMarHOCTUKY) B TEYEHME BCEro
BpEMEHU paboThl;

—  B/IOKMPOBKY BCEX BLIXOAOB NMPU HEMCNPABHOCTM YCTPOMCTBA ANS UCK/IIOYEHUS NIOXHbIX cpabaTbi-
BaHWUN;

—  NOny4YyeHue AMCKPETHbIX CUrHaNOB ynpaBnieHus M 610KMPOBOK, BblAady KOMaHA YnpasieHus,
aBapuiHON 1 NpeaynpeanTesibHOM CUrHann3auum;

—  ranbBaHW4YecKyH pa3Bs3Ky BCEX BXOAOB W BbIXOAOB, BKAKOYas NuUTaHwe, ans obecrneyvyeHus BbiCO-
KON NMOMEXO03aLUMLLEHHOCTH;

—  BbICOKOE COMpOTMB/IEHME W MPOYHOCTb U30MSUMM BXOAOB M BbIXOAOB OTHOCWUTENIbHO KOpnyca u
Mexay cobol ans MOoBbILEHWUST YCTOMYMBOCTM YCTPOMCTBA K NEPEHanpshKeHWsIM, BO3HMKAOLWMUM
BO BTOPUYHbLIX Liensx KPY.

1.1.6 ®OyHKUMM 3aWNTbI, BbINOSTHSEMbIE YCTPONCTBOM:

—  TpexcTyneH4yaTasl MakcMMasbHas TokoBasl 3awmta (MT3) oT MexaydasHbIX NOBPEXAEHMIN C KOH-
Tponem AByx uan Tpex (asHbIX TOKOB;
—  aBTOMATMYECKMI BBOZ YCKOPEHUS NH0BbIX CTyrneHen MT3 npu No60M BKIOYEHUN BbIKIIOYATENS;
—  3awwmTa oT obpbiBa da3bl nuTarowero gugepa (300);
—  3awWwmTa OT oAHOMA3HbIX 3aMblkaHui Ha 3eMnito (033) Mo CyMMe BbICLUMX FrapMOHUK;
—  3aliuTa OT 0gHOMA3HbIX 3aMbIKaHWI Ha 3eMJIK0 MO TOKY OCHOBHOW YacCTOTbI;
BblJada curHana nycka MT3 ans opraHu3aumv NOrMYECKOW 3aLLUMThI LLIKH.

1.1.7 (DyHKLwM ABTOMATMKMU, BbIMOJSHSIEMbIE YCTPOMCTBOM:

—  onepauny OTKTHOUYEHUS M BKITHOYEHWUS BbIK/IOUATENS MO BHELWHUM KOMaHAaM C 3aliMToi OT MHO-
rOKpaTHbIX BK/TOYEHWUIA BbIK/IIOYATENS;

—  BO3MOXXHOCTb MOAK/IIOYEHWNS BHELUHMX 3alUMT, HAaNpUMeEp, AYroBOM, UM OT 0AHOMA3HbIX 3aMblka-
HWUIA Ha 3eMio;

—  dopmMupoBaHue curHana YPOB npu oTkasax CBOEro BbIK/oYaTens;

—  OAHO- unun ABykpaTHoe AllB;

—  WCMNOJIHEeHWe BHeLWHnx curHanos AYP u1 YATIB.

1.1.8 [ononHuTtenbHble CepBUCHbIE YHKLMN:
—  orpeaeneHne Mecta noepexzaeHus npu cpabatbiBaHumn MT3;
—  dmKcaums TOKOB B MOMEHT aBapwuu;
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—  pononHuTenbHas cTyneHb MT3-4 ang peanu3aummn «afpecHoro» OTKIKUYEHUS UAn curHanusaumm
ANUTENbHbIX Neperpysok;

—  M3MepeHune BpeMeHMn cpabaTbiBaHUS 3aLUMTbl U OTKIIOYEHNS BbIKIIOYATENS;

—  BCTPOEHHble Yacbl-KaneHaapb;

—  BO3MOXXHOCTb BCTpamBaHWs YCTPOWCTBa B CUCTEMY €AMHOI0 TOMHOIO BPEMEHM CTaHLUMK WK Noa-
CTaHumm;

—  M3MepeHue TeKywmx hasHbIX TOKOB;

—  [ONOMHWTENbHbIE pene U CBETOAMNOAbI C (PYHKLUMEN, 3a1aHHON MOSIb30BaTENEM;

—  umdposoi ocumnnorpad;

—  perucrpatop cobbITui.

1.1.9 YcTpoicTBO NpoV3BOAMT U3MEPEHUE SMEKTPUYECKUX MapaMETPOB BXOAHbLIX aHasloroBbIX CUrHasoB
(azHbIx TokoB I, Ig I, TOKa HyNEBOM NOCNEAOBATENBHOCTM 3I; a TakKe BblUMCIEHME Toka 06paTHON nocneano-
BaTeNbHOCTU L.

Mpy OTCYTCTBMM M3MEPUTENBHOIO TpaHcdopmMaTopa Toka B da3ze B Tok da3bl B paccunteiBaeTcs no gop-
Myne

I,=—1I,-1. (1)

Mpyn M3MepPEHUSIX OCYLLECTBSETCS KOMMEHCALUMS anepuoanMyeckon COCTaBNSIOWEN, a Takke dhunbTpaums
BbICLUMX FapMOHMK BXOAHbIX CUMIHANMOB. NS CpaBHEHUS C YCTaBKaMM 3alUWUT UCMOMb3YETCS TOMbKO AENCTBYIOLLEE
3HAYeHWe NepBOi rApMOHUKM BXOAHbLIX CUTHAJIOB.

[nsa ycTpaHeHus CyleCTBEHHOO0 M3MeHeHMsl Toka cpabaTbiBaHMsl 3aliMTbl MPU HACILEHUM NEPBUYHbIX
TpaHchopMaTOpOB TOKa B YCTPOMCTBE NPeAyCMOTPEHO BOCCTAHOBNIEHWE CUHYCOMAANbHOM (hOPMbI TOKa BMAOTL A0
50% norpewwHocTn TT.

1.1.10 SnemMeHTHas 6a3a BXOAHbIX M BbIXOAHBIX LiENen obecrneunBaeT cCOBMECTUMOCTb YCTPOWUCTBA C Jio-
6bIMX YCTPOMCTBAMM 3aLLUUThLI U aBTOMATUKM Pa3HbIX NMPOM3BOANTENEN — SNIEKTPOMEXAHUUYECKUMM, SNEKTPOHHbLIMMY,
MMKPOMNPOLIECCOPHBIMM, @ TAKXXe COMPSXKEHWE CO CTaHAAPTHLIMKU KaHanaMu TeneMexaHuKu.

1.1.11 YCTpOWCTBO MMEET KaHasbl CBA3M /15 NMEPEAAUN Ha KOMMbIOTEP AAHHbIX aBapUMHBIX OTKITIOUYEHWH,
MPOCMOTPa W W3MEHEHMUSI YCTaBOK, KOHTPO/S TEKYLIEro COCTOSIHMSI YCTPOWCTBA, @ TaKXe AWCTAHLMOHHOMO
yrpaBfeHns BbIKoHaTenem.

1.1.12 YCTpOWCTBO MOXET MOCTaBASATLCS CAMOCTOSITENbHO ANS1 UCMOMb30BaHUSI Ha AEUCTBYIOWMX 06BbEK-
Tax MpyM WX MOAEPHU3ALMW WAW PEKOHCTPYKUMM. KpoMe TOro, YCTPOMCTBO MOXET BXOAMTb B KOMMJIEKTHbIE
NOCTaBKKW NpW KanuTaabHOM CTPOUTENbCTBE 3N1EKTPOIHEPrETUHECKMX OOBbEKTOB.

1.1.13 YcTpoicTBa W3roTaBAMBAKOTCA B KAMMaTUYeckoM wucrnonHeHun YXJ13.1 no TOCT 15543.1 wu
FOCT 15150:

—  BepxHee pabouyee 3Ha4YeHWe TeMMNepaTypbl OKPYXKAIOLLEro Bo3Ayxa nNpu akcnayataumm +55°C;

—  HwxkHee pabodyee 3HayeHMe TeMrepaTypbl OKPYXalLero BO3dyxa MpW 3KCyaTaumm MUHYC
20°C;

—  HWXHee npegenbHoe pabouyee 3HaueHWe TeMnepaTypbl OKPY>XXaloLero Bo3dyxa npu 3KcnnyaTa-
unm MuHyc 40°C (npn CHWbKeHUU TemnepaTypbl HUXe MUHYC 20°C OCHOBHble (DYHKLUMKU 3aLUMTHI
COXPaHSOTCS, HO MHdOopMaums, oTobpaxkaeMas Ha XXMAKOKPUCTAIIMYECKOM MHAMKATOpPe, CTaHo-
BUTCS HEYUMTaEMoM);

OTHOCUTENbHAsS BAAXHOCTb npu +25°C — oo 98%.

1.1.14 HoMuHanbHble paboune 3HAYEHUs MEXaHWYECKMX BHELIHUX BO3AEUCTBYHIOLMX (DAKTOPOB — MO
FOCT 17516.1 ang rpynnbl MEXaHWUYECKOrO UCMONHEHUs M7:

—  CuHycoupanbHasi BMbpauus B Avanas3oHe vactoT oT 0,5 go 100 My ¢ aMnaAnTydon YCKopeHus
10 m/c? (1g), cTeneHb xecTkocTn 10a;

—  yAapbl MHOTOKPaTHOro AeiCTBUS C MUKOBLIM yAapHbIM yckopeHueM 30 m/c? (3g) U AnUTENbHO-
CTbto AencTBus oT 2 Ao 20 MC, CTeMNeHb XeCcTKocTu 1.

1.1.15 YcTpoWCTBO NpeaHa3HaYeHo s SKCnyaTaumn B Cieayowmx YCIoBUsX:

—  BblCOTa Haa ypoBHeM Mops He 6onee 2000 M, NpY UCMONb30BaHWM Ha 60osblUEN BbICOTE HEOBXO-
AMMO MCMOMb30BaTb MOMPaBOYHbIA KOI(MMUUMEHT, YUMUTHIBAIOWMIA CHUXKEHUE 3SNEKTPUYECKON
NPO4YHOCTU M3onsumm, cornacHo MOCT 15150;

—  OKpyXalowas cpefia — HeB3PbIBOOMACHAs, HE coepXKallasi TOKOMPOBOASLLEN Mblfi, arpPeCCMBHbIX
NnapoB ¥ rasoBs, pa3pyLUaroLLmMX U30ASLMIO U METaNbI;

—  MECTO YCTaHOBKM AOSHKHO ObiTb 3alUMLLEHO OT MonagaHusi 6pbi3r, BOAbl, Macen, 3MynbCui, a
TaKXXe OT NPsIMOro BO3AENCTBMS CONTHEYHON paiMaLuu.

1.2 TexHu4eckne xapakTepuCTUKn

1.2.1 OcHOBHbIEe NapaMeTpbl U pasMepsbl

1.2.1.1 MuTaHWe yCTpONCTBaA OCYLLECTBSETCS OT UCTOYHUKA nepemeHHoro (oT 45 10 55 i), nocTosiHHO-
ro WM BbIMPSIMIEHHOrO TOKa HanpshkeHueMm 24, 48, 110 vnu 220 B B 3aBUCMMOCTU OT WUCMOJHEHUS. Pabouwit
AManasoH OTKJIOHEHWUS HanpsbkeHns nutanms — +10/-20%.




blBA.656122.041 P2

1.2.1.2 MowHoCTb, NoTpebnsieMas yCTPOMCTBOM OT MCTOYHMKA ONepaTUBHOMO NOCTOSIHHOMO TOKa:
B AEXYPHOM pEXUNME:
—  He 6onee 7 BT ans ucnonHenunin U1 u U3;
—  He 6onee 15 BT ana ucnonHenuint N4-TX, N4-FX, N5-TX, U5-FX;
B peXxume cpabaTbiBaHWs 3aLLuT:
—  He 6onee 15 BT ang ucnonHexnuin U1 n U3;
—  He 6onee 25 BT ang ucrnonHenuin N4-TX, N4-FX, N5-TX, U5-FX.
1.2.1.3 [abapuTHble pa3Mepbl YCTPOWCTBA B O6bIYHOM KOpryce He npeBbiuaoT 305x190x185 MM (ans
ncnonHenust «Cupuyc-2-y1Y» — 235x190x185 mm).
1.2.1.4 Macca ycTpoicTBa 6€3 ynakoBKM He NPEBbLILLAET 7 Kr.

1.2.2 XapaKTepucCTuku
1.2.2.1 XapaKTepucTUKK YCTPOMCTBA YKasaHbl B Tabnuue 1.
1.2.2.2 [JononHutenbHas NorpelHocTb N3MepeHNs TOKOB, a Takxke AOMNOSHUTENbHas NOrpewwHoCTb cpa-
6aTbiBaHNA 6510Ka NpyY U3MEHEHMN TEMMEPATYPbI OKPYXatOLWEN cpeabl B paboyeM AnanasoHe He npesbiwaeT 1%
Ha kaxable 10°C oTHocuTenbHO 20°C.
1.2.2.3 [ononHutenbHas MOrpelHoCcTb U3MEpPEHUS TOKOB M cpabaTtbiBaHus 610Kka NpyM M3MEHEHUWU 4a-
CTOTbl BXOAHbIX CUTHAJIOB B inana3oHe oT 45 Ao 55 U He npeBbillaeT 2% Ha Kaxabii 1 My oTHocuTenbHO 50 i,
1.2.2.4 YCTpoMcTBO He cpabaTbiBAET IOXHO U HE NOBPEXAAETCS:
—  MpW CHATWUM U Mofaye onepaTMBHOMO TOKA, @ TaloKe MpY NepepbiBax NUTaHWUS tobol AMTeNbHO-
CTW C NocrieayowmnM BOCCTaHOBIIEHNEM;
—  MpV noaaye HanpsiXeHWsl ONepaTMBHOIO NMOCTOSIHHOIO TOKa 0B6paTHOMN MONAPHOCTY;
—  MpV 3aMblKaHMK Ha 3eMJI0 Lienei onepaTUBHOMO TOKa.
1.2.2.5 YcTpolicTBo o6ecneunBaeT XpaHeHWe NapaMeTPOB HAaCTPOMKU U KOHDUIypauum 3aLlUMT U aBTOMa-
TMKM (YCTaBOK) B TeYEHME BCEro Cpoka Ciy»6bl BHE 3aBMCMMOCTM OT HanM4usl NMTAKOLWEro HanpshkeHus. Xopa
4acoB M 3aMKCMPOBaHHbIE AaHHbIE B MAMATU COXPaHSOTCS Npy NponagaHun OonepaTMBHOMO MUTAHWUS HA BpeMs
[10 HECKONbKKX NeT.
1.2.2.6 YCTpOWCTBO BbINOMHSAET (OYHKLMM 3aLUMTbI CO cpabaTbiBaHWEM BbIXOAHLIX PENe Mpy NoJIHOM Npo-
nagaHum onepaTMBHOrO NUTAHWUS OT HOMUHANBLHOMO 3HAYeHUs:
— 0,6 c ans ncnonHernns 220 B;
— 0,2 c ans ncnonHernns 110 B;
— 0,05 c ansa ucnonHenuii 24 B n 48 B.
1.2.2.7 BpeMs rOTOBHOCTY YCTpOICTBa K paboTe nocne noaayn onepaTMBHOIO TOKA HE NPEBbILLAET:
— 0,5 c ans ncnonHennii 110 B n 220 B;
— 0,8 c ana ucnonHexun 24 B n 48 B.
1.2.2.8 HapaboTka Ha 0TKas ycTpolicTBa coctaensieT 125000 yacos.
1.2.2.9 CreneHb 3awWwuThl, 0becrneymBaemas 06ono4kon ycrpoictea, no FOCT 14254 cooTBETCTBYET:
— IP52 no nuueBoi 1 60KOBbIM NaHensaM;
— IP20 no 3aaHel naHenum, KpoMe KJIeMM MOAKIIOYEHMS] TOKOBbIX LiEMNei.
1.2.2.10 SnekTpudyeckoe COMpPOTUBAEHME WU30NSALMN MeXAY HEe3aBUCMMbBbIMU SEKTPUYECKMMU LEnsaSMn m
Mexay 3TVMU LensaMm 1 KOpPnycoM B XOJTOAHOM COCTOSIHUM COCTaBASIET:
—  He MeHee 100 MOM B HOpMasbHbIX KIMMATUYECKUX YCITOBUSAX;
—  He MeHee 1 MOM npu MOBLILWEHHOW BNaXXHOCTU (OTHOCUTESIbHAsH BNaXXHOCTb — 98%).
HopMarsnbHbIMK KITMMaTUYECKUMK YCIOBUAMU CHUTAKOTCS:
—  TeMmnepaTtypa oKkpyxatowlero sosayxa — (25+10)°C;
—  OTHOCUTeSIbHasi BNaXXHOCTb — OT 45 o 80%;
— aTtmocdepHoe agasneHune — ot 630 go 800 MM pT. CT.
1.2.2.11 2JnekTpudyeckas n3onsaums Mexxay He3aBUCMMbIMU 3NEKTPUYECKMMU LEMSIMU U MeXAY 3TUMU Le-
NSMKU U KOPMYCOM B XOJTIOAHOM COCTOSIHUM MPU HOPMasbHbIX KMMaTuyeckmx ycnosusix (n.1.2.2.10) 6e3 npobos u
nepeKpbITUS BblAepXXMUBaET:
—  MCMbITaTeNbHOE HAMpPsXXeHUE NepeMeHHOro Toka 2 KB (aeicTaytollee 3HadyeHue) vactoToi 50 'y
B TeyeHne 1 MuH;
—  WMNyJSIbCHOE MCMbITaTe/IbHOE HanpskeHne (Mo TPY UMMYJibCa NMOMNOXUTENbHBIX U OTPULATENbHbIX)
C aMnuTyaon Ao 5 kB, AnuTenbHOCTbIO nepeaHero dpoHTa 1,2 MKC, ANUTENbHOCTBIO MMMYbca
50 MKC 1 nepuoaoM crnefoBaHUs MMNYNbCOB — 5 C.
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Tabnumua 1
HanmeHoBaHWe napameTpa 3Ha4yeHune
1 BxofHble aHanoroBble CUrHasbl:
YyacToTa NepeMeHHoro Toka, Ny 45 - 55
4MCII0 BXOAOB MO TOKY 4
HOMMWHasbHbIN TOK a3 (I, Iz 1), A (ucnonHenune 1 A) 1
(ucnonHenune 5 A) 5
MaKCUMaJlbHbIA KOHTPOIMPYEMbI AMAna3oH TOKOB B da3ax, A (ucnonHenune 1 A) 0,01 -40
(ucnonHeHue 5 A) 0,05 - 200
pabounii AnanasoH TokoB B daszax, A (ucnonHenune 1 A) 0,2 -40
(ucnonHenue 5 A) 1,0 — 200
NOrpeLHoCTb M3MepeHns dasHbix ToKoB npu vactote 50+0,5 'y, He 6onee:
OCHOBHasl OTHOCUTENIbHas NOrpeLHOCTb Npu Toke = 0,2X Jyom, % 3
abcontoTHast NOrpewwHoCcTb Npu Toke < 0,2X yom, A 0,03
TepMuyeckasi CTOMKOCTb TOKOBbIX Lenel das (I, I I, A, He MeHee:
ANUTENBHO (ucnonHenune 1 A) 3
(ucnonHenue 5 A) 15
KpaTKOBPEMEHHO (2 ¢) (ucnonHenune 1 A) 40
(ucnonHeHune 5 A) 200
pabounii AnanasoH Toka 3/, A 0,005 -8
MOrpeLLUHOCTb U3MepeHUs Toka 3/, OCHOBHOW YacToTbl, He Bonee:
OCHOBHasi OTHOCUTESNIbHAs MOrpewHocTb nNpu Toke = 0,1 A, % 5
abcontoTHas norpewHocTb npu Toke < 0,1 A, A 0,005
TepMMYecKasi CTOMKOCTb TOKOBOM Lienu 3[,C BXOAHbIX KIeMM, A, He MeHee:
ANUTENbHO 2
KpaTKOBPeMEeHHO (2 ¢) 10
noTpebnsiemMasi MOLHOCTb BXOAHbIX LiEMNe B HOMUHANbLHOM pexuMe, B-A, He 6onee:
(azHbIX TOKOB 0,1
Toka 3, (npn 7= 1A) 0,2
2 BxoaHble AVUCKPETHbIe curHanbl (24/48/110/220 B)
4YMCNO BXOLOB 21
BXOAHOW TOK, MA, He 6onee 10
HanpshkeHne HaaeXXHoro cpabaTbiBaHusi, B (ucnonHenune 24 B) 17-28
(ucnonHeHue 48 B) 34-56
(ucnonHenue 110 B) 80-132
(ucnonHenue 220 B) 160-264
(ucnonHeHmne 220 B DC) 170-264
HanpshKeHWe HaaeXHOoro HecpabaTtbiBaHus, B (ucnonHeHmne 24 B) 0-15
(ucnonHenue 48 B) 0-30
(ucnonHenue 110 B) 0-72
(ucnonHenune 220 B) 0-145
(ucnonHeHune 220 B DC) 0-158
Hanps>keHue Bo3BpaTa, B (ucnonHenune 24 B) 13-15
(ucnonHeHue 48 B) 26-30
(ucnonHenue 110 B) 65-75
(ucnonHenue 220 B) 130-140
(ucnonHeHmne 220 B DC) 140-150
ANMUTENbHOCTb CUrHana, Mc, He MeHee 30
3 BbIxoaHble ANCKPETHbIE CUrHasbl ynpasaerus (220 B)
KOJIMYECTBO BbIXOAHbIX CUrHANoB (FPynn KOHTAKTOB) 12 (21)
KOMMYTMPYEMOEe HaMnps>KeHNe NepPeEMEHHOro MM NOCTOSIHHOIO ToKa, B, He 6onee 300
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MpoaomxkeHne Tabnuubl 1

HanmeHoBaHWe napameTpa 3Ha4yeHune
KOMMYyTaLMOHHasl CNOCOBHOCTb KOHTAKTOB Ha 3aMblKaHWE MpU akTUBHO-MHAYKTUBHOW
Harpy3ke € NocTosiHHoM BpeMenu L/R = 50 Mc, c:
6 A ONUTENbHO
10A 1
15A 0,3
30A 0,2
40 A 0,03
KOMMYyTaLMOHHasi CNOCOBHOCTb KOHTAKTOB Ha pa3MblKaHMe NPy aKTUBHO-MHAYKTUBHOM
Harpyske ¢ nocrosiHHon Bpemenn L/R = 50 mc, A:
pene «OTKN.», «Bkn.» n «<YPOB» 0,5
OCTanbHbIX pene 0,25
KOMMYTUPYEMbIIA NEPEMEHHBI TOK MPWU aKTUBHO-UHAYKTUBHOWM Harpyske C NOCTOSIHHOM
BpeMeHn L/R = 50 mc, A, He bonee 6

1.2.2.12 YctpoictBo cooTtBetcTByeT TpeboBaHuaM MTOCT P 51317.6.5-2006 no noMeExXoyCTOMYMBOCTU W
BbIMOJIHAET CBOM (DYHKLMW NPV BO3AEACTBMM MOMEX C NapaMeTpaMu, NpuBeAEHHbIMK B Tabnuue 2.

1.2.2.13 YCTpOWCTBO  COOTBETCTBYET  TpebOBaHUAM MO  MOMEXO3MWUCCUMM,  MPUBELEHHLIM B
MOCT P 51317.6.4-20009.
Tabnnua 2
< < a
T g SIc
Bua nomexm :':j E rOCT, M3K E %’r % MpuMevaHue
= o0
5% 23
5
MNoBTOpsOLWMeECcs 3aTyxaloLme Kone- 3 |TOCT P 51317.4.12-99 A 2,5 kB — npoBoa-3emns
6aHua yactotoi ot 0,1 go 1,0 MI'y M3K 61000-4-12-95 1,0 kB — npoBoa-npoBoA
HaHoceKkyHAHble UMY IbCHbIE NOMEXU 4 |TOCT P 51317.4.4-99 A 4 kB — nuTaHune
M3K 61000-4-4-95 2 KB — ocTanbHble Lenu
DneKTpocTaTnyeckme nomMexm 3 |TFOCT P 51317.4.2-99 A 8 KB — BO3AYLUHbIN
M3K 61000-4-2-95 6 KB — KOHTaKTHbIV
MarHWTHOE NoJe NPOMbILLIEHHOM 5 |TFOCT P 50648-94 A 100 A/M — NOCTOSAHHO
YacToThl M3K 1000-4-8-93 1000 A/M — KpaTKOBpPEMEHHO
PagnoyacToTHOe 31eKTpoMarHUTHoe 3 |IFOCT P 51317.4.3-99 A 0T 26 go 1000 Mly
none M3K 61000-4-3-96 10 B/m
MWUKpOCEKYHAHbIE UMMY/bCbl 6OMbLLIOW 4 |TOCT P 51317.4.5-99 A 4 kB
3Heprum M3K 61000-4-5-95
KOHAYKTMBHbIE HU3KOYACTOTHbIE 3 |IFOCT P 51317.4.6-99 A 10B
noMexm M3K 61000-4-6-96 140 nb
NMnynbcHoe MarHUTHOe none 4 |TOCT P 50649-94 A 8/20 Mkc
M3K 1000-4-9-93 +300 A/M
3aTtyxatowee konebatensHoe 5 |TOCT P 50652-94 A 100 kl'y
MarHuMTHoe nosne M3K 1000-4-10-93 +100 A/m

1.2.3 MakcnmanbHasi TokoBas 3awmTa (MT3)

1.2.3.1 MT3 MoxeT MMeTb 4 cTyrneHu: nepsas, MT3-1 (TokoBasi 0Tceuka), C HE3aBMCMMOIN BPEMSITOKOBOM
XapaKTepucTnkon, BTopas, MT3-2, n Tpetbs, MT3-3, — C 3aBUCUMbIMU WAN HE3ABUCMMbIMU BPEMSITOKOBLIMM
XapaKTepucTnkamu. Tun 3aBUCMMOCTU TOK-BpeMsi CTyneHe MT3-2 n MT3-3 3aAaeTcs C MOMOLLbIO YCTaBOK.

[ononHuTtenbHasa ctyneHb MT3-4 npegHasHayeHa Ans OTKAYEHWUS MPUCOEAUMHEHUS MpU AAUTENbHOM
MpeBbILEHMN TOKOM 3aaHHON YCTaBKM, YTO, HarnpuMep, TpebyeTca nNpu «agpecHoM OTKIoYeHUn». CTyneHb MT3-
4 MOXET 6bITb BBEAEHA MM BblBeAEHa, AEWCTBOBATb Ha OTK/IIOYEHME M CUIHANM3auMio (MMeeT ABe YCTaBKM Mo
BpeEMEHM CcpabaTbiBaHUS) UM TONbKO HA CUrHanM3auuio. B oTimume oT Apyrux ctyneHen MT3, npy nycke AaHHOW
CTyneHn He cpabaTtbiBaeT pene «lyck MT3», 4yTobbl He 6M10KMPOBaTb NOMMYECKYIO 3aLUMTY WKMH Npu 60nbLIMX
BpeMeHax BblaepXXku MT3-4. Bpems BblaepXXku MT3-4 He 3aBUCUT OT ToKa.

®OyHKkums AMNB npu cpabaTtbiBaHuM cTyneHn MT3-4 Ha OTKIIOYEHNe Bcerga bnokmpyercs.

1.2.3.2 KonuyectBo cTyneHeit MT3 3agaeTcs ¢ NOMOLWbIO yCTaBok. CTyneHb MT3-3 MoxeT paboTaTb Ha
OTK/IIOYEHME MK TONBKO Ha CUTrHaNM3aumIio.

10
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1.2.3.3 Bce cTyneHn C He3aBMCMMONM BPEMSTOKOBOM XapaKTEPUCTUKOM (DYHKLMOHANbHO WMAEHTUYHbI U
MMEIOT XapaKTEPUCTUKK, YKasaHHble B Tabnuue 3.

Tabnvua 3
HanmmeHoBaHWe napameTpa 3HayeHune
1 /[IManasoH yCcTaBoOK Mo Toky, A:
[UNSi MEPBOM CTYMNEHU (ucnonHenune 1 A) 0,40 — 40,00
(ucnonHeHune 5 A) 2,00 — 200,00
[N BTOPOW CTyneHu (ucnonHenue 1 A) 0,20 — 40,00
(ucnonHenune 5 A) 1,00 — 200,00
[Nst TPETbEN CTYNEHN (ucnonHenune 1 A) 0,1 — 20,00
(ucnonHenune 5 A) 0,40 — 100,00
[UNS1 YETBEPTOW CTYNEHM (ucnonHenune 1 A) 0,10 — 4,00
(ucnonHenune 5 A) 0,40 — 20,00
2  [nanasoH yCTaBOK MO BPEMEHM, C:
[UNS1 NEPBOK CTYMNEHU 0— 10,00
[UNS1 BTOPOW CTYNEHU 0,10 — 20,00
NS TPETLEW CTYMNEHU 0,20 — 99,99
[NSi YETBEPTOW CTYNEHM 1—9999
3  [MCKpEeTHOCTb YCTaBOK:
no Toky, A 0,01
Nno BpeMeHu, C 0,01
Mo BPEMEHM ANSt YETBEPTOW CTYMEHM, C 1
4 OcHOBHasl NOrpeLHoCcTb cpabaTbiBaHNUS:
no TOKY, OT ycTaBku, % +5
Mo BPEMEHMW AN1S1 HE3AaBUCUMbIX XapaKTepUCTUK:
Bblaepxxka 6onee 1 ¢, ot ycraBku, % +3
BblAep)Kka MeHee 1 ¢, MC +25
3aBUCMMbIX XapaKTepUCTKUK, OT ycTaBku, % +7
5  KoadduumeHT BO3BpaTa no TOKY:
nNpw 3Ha4YeHnKn yctaBkmn MeHee 0,4X Iyom 1 0,92
npu 3HadeHnn yctaBku 0,4X Joy 77V BbllLE 0,95
6 Bpems Bo3BpaTta, MC, He 6onee 50

1.2.3.4 [ns ctyneHeit MT3-2 u MT3-3 Bo3MOXeH BbIGOP 04HOW M3 6 XapaKTEPUCTUK TOK-BPEMS:
1. HezaBucMMan xapaktepucrtvuka. Bpemsi Bbigepxkn onpegensieTcs HabpaHHbIM 3HayYeHWeM BpeMeHU
YCTaBKWU 7ycr

2. HopmanbHO uHBepcHas xapaktepucTuka (no M3K 255-4), nokasaHHas Ha pucyHke E.1

0,]4 X TYCT [C]
1/ Iyer )0’02 -1

3. CunbHO MHBEpCHas xapaktepucTuka (no MK 255-4), nokasaHHast Ha pucyHke E.2

. ]3’5XTYCT [ ]
t=—T 3L 1c
(I/]YCT)_]

(2)

3

4. Ype3BbluaiiHO MHBEpPCHasl XxapakTepuctuka (no MoK 255-4), nokasaHHasi Ha pucyHke E.3

‘= 80 x TS/(;T [C]
(7/Iyer ) —1
5. Kpytas (Tuna pene PTB-I), noka3aHHast Ha pucyHke E.4
1
= 3
30x(1/Iyep —1)

+Tycr [C]

6. MNonoras (Tuna pene PTB-1V), noka3aHHast Ha pucyHke E.5
1

201 1yer -1)6

)1,8 +Tyer [c]

Q)

(5)

(6)

11
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roe t— oTpabaTbiBaeMas BblAepXKKa BPEMEHW,
I— BXOOHOW TOK,
Iyr— ycTaBka ro ToKy,
Tycr — YCTaBKa Mo BpEMEHM.

1.2.3.5 MakcvuManbHas pacyeTHasl BblaepXXKa BPEMEHU 3aBUCUMbIX BPEMSITOKOBBIX XapaKTepUCTUK orpa-
HuumBaeTcs Ha ypoBHe 300 c. Ecnm paccumtaHHoe BpeMs cpabaTtbiBaHms npesbiwaetr 300 ¢, To cpabaTtbiBaHWe
3aWmnTbl HEe npoucxoamnT. MNpu HeobXoAMMOCTU OrpaHu4YeHust BpeMeHn cpabaTtbiBaHWs pekoOMeHAyeTCs MCMosb30-
BaTb CTyneHb MT3-4 ¢ Tol Xe YCTaBKOM Mo TOKY W C ycTaBkoi no BpemeHn 100 unm 300 c.

1.2.3.6 YckopeHune MT3.

YckopeHue cryneHer MT3-1, MT3-2 u MT3-3 BBoAWUTCS aBTOMaTUYeCcku Ha BpeMsi ( Tyaop + 1 C) Npy Nio-
6bIX BKIIOYEHUSIX BbIKoUYaTesNsl. BBoA yckopeHust nioboi CTyNEHN MOXET 6biTb OTK/IOUYEH YCTaBKaMy.

Bblaep>xka BpeMeHM yckopeHuss MT3 oaMHakoBa ANsl BCEX CTyMEHEeW WM 3afaeTcsl YCTaBKoOW Tyaop. ECM
ans cryrneHen MT3 3agaHa yCTaBKa MO BPEMEHW MeHee 3HAYeHUst Tyop, TO MPU YCKOpeHWn MT3 3agaHHas
BblAEP)KKa COXpaHseTcs (AeMCTBYET MeHbLUas YCTaBKa). B cnyyae 3aaaHns 3aBUCUMMbIX XapakTepuUcTuk MT3-2 unm
MT3-3 Ha BpeMsl YCKOPEHWUSI OHU MEPEBOAATCS B PEXUM C HE3ABUCUMOW BPEMSATOKOBOMN XapaKTEPUCTUKON.

YeTBepTas ctyneHb MT3-4 He MoXeT bbITb YCKOpeHa.

1
HeictBne MT3-3 Ha oTkn.
IA Max | [>>> Pene
| > | «DyHKUNS» 1 «Myck MT3»
IERN e I DY
Ic MT3-1 '
— t MT3-1
Hesasuc. IMT3-1
«®nn xap- 3500
TOK-BpeMmst I>> JJMax Ha oTkn.
MT3-2» «DYHKUUSA»
i L2
MT3-2
Hoasgne, | | t mMT3-2
«Bug xap-ku jm ’ MT3-2
Tok-Bpemsi ¢ BaBUC
MT3-3» : > llmax Ha otkn.
«PYHKLMA» t
"_/ ﬂ_ } 2 1 «[elicTBre»
MT3-3
t MT3-3
IMT3-3 Ha curHan.| | 1
> a t )\ Jd.‘l,eﬁcmme»
Oy ) ' Ha oTkn. Ha curnan.
—
.~ ﬂ_ t MT3-4 otxn.
MT3-4
RS
IMT3-4 : !
t MT3-4 curn.
1| /7

«[Myck 3awmTbi»

PucyHok 1 — ®parMeHT (PyHKLUMOHANBbHOM NOrMYECKON CXeMbI MOCTPOEHUS MT3

1.2.3.7 Bnokuposka npu 6pocke Toka HaMarHU4nMBaHMS

1.2.3.7.1 Mpun BK/OYEHNN TPaAHCHOPMATOPHOM Harpy3kM Ha XONIOCTOW XOA BO3MOXHbI OPOCKM TOKa
HaMarHuumBaHus (BHT), BenMuUMHa KOTOPbLIX MOXET ObiTb CpaBHMMa C BenmuMHOM Toka K3. B TakoM cnyvae
HeobxoamMMa OTCTpoMKa cTyneHein MT3 oT BHT no BpemMeHu, nubo no Toky. [epBblit BapuaHT NpuBOAWUT K
3aMeasIeHNI0 AEUCTBMS CTyMneHu npu K3, a OTCTpolKa Nno TOKY 3HAYMTENIbHO CHUXKAET YyBCTBUTENBHOCTb CTYMEHW.

1.2.3.7.2 B ycTpoiicTBe peanv3oBaHa crieumanbHas 6/10KMpOBKa MO COAEPXaHUIO 2-i rapMOHMKK B (das-
HbIX TOKax. [laHHas GNOKMpOBKa aBTOMATUYeCKM 3anpellaeT nyck ctyneHe MT3 npu Hanuumm BHT. 3T0
MO3BOJISIET NMOBLICUTbL BbICTPOAENCTBUE U YYBCTBUTENILHOCTb CTyreHekn MT3.

1.2.3.7.3 Hanuune dyHKUMM 6noknpoBku oT BHT 3aaaeTcs He3aBMCUMMO ANS KaXaon cTyneHn MT3 ¢ no-
MOLLblO ycTaBku «Bnok.npu BHT» B COOTBETCTBYIOWEN rpynne ycTaBoK. [N YCKOpSIEMbIX CTyrneHen MT3
6/10KMPOBKa AEWCTBYET KakK B PEXMME YCKOPEHMS], Tak 1 NPy HOpMasnbHOM paboTe.
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1.2.3.7.4 BbnokupoBka cpabaTblBaeT €Cv AEWCTBYIOLLEE 3HAYEHWE BTOPON FapMOHMKM NpeBbiaeT 15%
[EMCTBYIOLLEr0 3HAYEHUS NEPBOM FAPMOHMKM COOTBETCTBYHOLLEro (a3Horo Toka. Mpu cpabaTbiBaHUM G610KMPOBKM
no ofHol 13 a3 cTyneHb 610KNPYETCS NMOSHOCTLIO (MO BCeM hazam).

1.2.4 3awmTa oT oAHOdA3HbIX 3aMblkaHMI Ha 3emio (033)

1.2.4.1 3awmTa ot 033 peanv3oBaHa Mo CYMME TOKOB BbICLUMX FAPMOHWK — 3-11, 5-1, 7-i1 1 9-i. Mpwu 3TOM
JlaHHbIE YaCTOThbl BbIAENAOTCA UMPPOBLIM GuNbTPoM. MoJaBieHne curHana OCHOBHOM YacToTbl 50 'y npu 3TOM
nonHoe. JaHHas CTyrneHb 3alWTbl MOXET ObITb OTK/TIOYEHA YCTABKOM,

1.2.4.2 OtpenbHo 3agaeTcs 3almTa oT 033 no TOKy mepBoi rapMoHuku — 50 'u, onpeaensisl kKak cam
(hakT yyeTa HanMuMs TOKa OCHOBHOW YacTOTbl, TaK M €r0 MOPOroBOE 3HAYEHME.

1.2.4.3 3awmrta ot 033 ot oboux kaHanos obveamHsieTcs no WIN n MoxeT 6biTb BbINO/IHEHA C HE3aBU-
CUMOM, Ype3BblUaiiHO MHBEPCHOW (4) nnn 06paTHO3aBUCUMMON (7) XapaKTEPUCTUKOMN BbIAEPXKKN BPEMEHW.

t=58-135xIn _r [c] (7)

Lyer XTyer

1.2.4.4 3HauyeHus TOKOB cpabaTbiBaHMS 3a4al0TCS BO BTOPUYHbIX 3HaYeHUsIX TOKa, HENOCpeaCTBEHHO Mo-
CTYNaloLLEro Ha BXOAHble KMEMMbl YCTpoOKMCTBa. [lpu pacyeTe YCTaBKM CneayeT yuuTblBaTb KO3GhUUMEHT
TpaHcdopmauum TTHI, cToswero Ha duaepe, 06bl4HO paBHbIi 25:1 (ana TTHN Tuna T3/, T3/IM).

BHUMAHWE! 3anpeluaetcs noakntouatb Bxoa 3 Ha obwmin nposoA dasHbix TT, NOCKONbKY 3TO npuBe-
JIET K BbIXOZly YCTPOWCTBa U3 CTPOsi. BXo/ BblAEPXKMBAET NPOTEKAHNE TOKa BE/TMUMHON 5 A B TeueHue 2 C.

1.2.4.5 Mapametpsbl 3awmTbl 0T 033 Ha BbICLIMX FAPMOHMKaX NpuBeaeHsbl B Tabnuue 4.

Tabnuvua 4
HanmeHoBaHWe napameTpa 3Ha4yeHune
1 [ranasoH yCTaBOK Mo TOKY 3/, BbICLUMX FAPMOHUK (BO BTOPUYHbIX 3HAYEHUSIX), A: 0,005 — 0,500
2 [OWNCKPETHOCTb YCTaBOK MO TOKY 3J, BbICLIMX rApMOHMK, A: 0,001
3 [manas3oH YCTaBOK MO BPeMEHU, C 0,05 —99,00
4  [AMCKPEeTHOCTb YCTaBOK MO BpPeMeHH, C 0,01
5 OcHoBHas norpewHoCTb, OT YCTaBoK, %
Mo TOKy 37, BbICLUMX rapMOHUK +25
Nno BpeMeHU +3
6 KoadduumeHT Bo3BpaTa 0,95 — 0,92

1.2.4.6 3awmta ot 033 MOXET BbINOMHATLCA Ha OTK/IHOYEHUE WM HA CUIHANU3auuio B 3aBUCMMOCTU OT
YCTaBKMU.

1.2.4.7 3HauyeHus Toka cpabaTbiBaHUS MO BbICLUIMM FrAPMOHWKaM 3a4al0TC BO BTOPUYHBLIX 3HAYEHUSX TO-
ka 3, MNpwu pacdeTe ycTaBKM Cnegyetr UMETb B BUAY, YTO 3Ha4YeHMEe TOKa CYMMbl BbICLUMX F@PMOHUK MpU OAHO-
(ha3HOM 3aMblkaHUM Ha 3eMJI0 COCTaBASIET NPUMEPHO 5% OT TOKa MEPBOIN FAPMOHWMKKM, KOTOPLIA NosiBUCS 6bl B
[aHHOWM CETM NpU OTCYTCTBUM KOMMEHCALMK.

1.2.4.8 3awwmTa ot 033 MOXET 6bITb TakXKe 3afaHa M Mo TOKY OCHOBHOM YacTtoTbl 50 u. MapameTpsbl 3a-
WKTbI MpY 3TOM NpuBeaeHbl B Tabnuue 5.

Tabnuvua 5
HavmeHoBaHve napameTpa 3HayeHune
1 [OuanasoH yctaBok no Toky 3l;4actotbl 50 'y (BO BTOPMYHBIX 3Ha4YeHMsX), A: 0,010 — 2,500
2  [OuckpeTHOCTb ycTaBok no Toky 31, yactoTbl 50 Ny, A: 0,001
3 [manas3oH yCTaBOK MO BPEMEHU, C 0,05 —199,99
4  [ONCKPEeTHOCTb YCTaBOK MO BpeMEHW, C 0,01
5 OcHoBHas norpewHocTb, OT YCTaBoK, %
no Toky 3, 5
no BpemMeHu 3
6 KoadduumeHT Bo3BpaTa 0,95 —0,92

1.2.4.9 [lonyckaeTcsa opHoBpeMeHHass pabota o0bovx Buaos 3awmTtbl 0T 033. Bblaepxka BpPEMEHU U
ycTaBka «[leicTBue» — oAHM Ha oba BuAa 3aluT, NMO3TOMY HEeNb3sl, HanpuMep, 3a4aTb OAHOBPEMEHHO 3aLUMTY MO
rapMOHWKaM Ha CMrHaJsI, a MO OCHOBHOM YacTOTE — Ha OTK/IOUYEHME.
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duneTp 3loe.r.>| «oynk
. umst

> 3%:) BE® Toss Ha oTkto4eHne
ot ﬂ- t «[eiicTBie»

§§8 Ft: s | Ha curHanusaumio

450 'y
®dunbTp 30>

«@DyHKUMA

% 3l 50 ry»
50y

PUCYHOK 2 — ®parMeHT (DYHKLMOHANBLHOMN JTOrMYECcKon cxeMbl 3aluTbl oT 033

1.2.5 3awmTta ot o6pbiBa asbl nuTatowero duaepa (300)

1.2.5.1 300 peanusyeTca MeTOAOM pacyeTa COOTHOLLEHUS TOKOB 06paTHON nocneaoBaTeNbHOCTU > U
NpsiMOI NOCNeA0BaTENbHOCTY [;, paccuymMTaHHbIX No opmynam:

7120 —j120
_ Ay tle’ A e

I 3 (8)
I,+1,-e" 41,
L=t (9)

Mpu OTCYTCTBMM M3MEPUTENBHOrO TpaHcdopMaTopa Toka B ase B, Jz paccumTbiBaeTcs no dopmyne (1).

B HopManbHOM pexunMe paboTbl COOTHOLLEHUE [/T; BNIM3KO K HYIIO, TOrAa Kak npu obpbiBe oaHoN u3 ¢a3
COOTHOLLEHWE CTaHOBUTCS 6N3KMM K eanHULE.

1.2.5.2 MeeTca BO3MOXHOCTb 33/laHUS YCTABKOM NpsIMOro uivM 0bpaTHOro YepenoBaHus a3, YTo oueHb
yao6HO Anst HEKOTOPbIX 3HEprocucTeM (npu obpaTHOM YepenoBaHun a3 Toku da3 B n C B dopmynax (8) u (9)
MEHSIIOTCS MEeCTaMm).

1.2.5.3 ®yHkuma 300 MoxeT paboTaTb Ha OTKIIOYEHME UKW TONBbKO HAa CUIHANM3aumIo.

1.2.5.4 300 nMeeT HE3aBUCKMYIO BbIAEPXKKY BPEMEHW.

1.2.5.5 NMapameTtpbl 30® npuBeaeHsbl B Tabnuue 6.

Tabnvua 6
HavMeHoBaHWe napameTpa 3HayeHue
1  [Ovana3oH yCTaBOK MO COOTHOLIEHUO 15/1; 0,10 — 1,00
2 [IMCKpEeTHOCTb YCTaBOK MO COOTHOLWEHWO 1/1; 0,01
3 MuHuManbHoe 3HayeHue Toka J;, NMpu KOTOPOM MPOU3BOAMUTCH pacyeT COOTHOLWeHMS, A
(ucnonHeHune 1 A) 0,04
(ucnonHeHune 5 A) 0,20
4  [IManas3oH YyCTaBOK MO BPeMeHW, C 0,20 — 99,00
5  [AMCKpEeTHOCTb YCTaBOK MO BPEMEHMU, C 0,01
6  OcHoBHas MOrpeLwHoCcTb, OT YCTaBok, %
MO COOTHOLLEHWUIO 1/1; +10
no BpeMeHu +3
7  KoaduumeHT BO3BpaTa 0,95

1.2.6 ABTOMaTuKa ynpasneHus BbikntovaTenem (AYB)

1.2.6.1 KpoMe OTK/IIOUEHUSI 1 BKIOUYEHUS] BbIKIOYATENS NpU cpabaTbiBaHUM BHYTPEHHUX YHKUMI 3a-
WNUTbl M aBTOMAaTWUKM YCTPOMCTBO obecrneunBaeT AMCTAHLMOHHOE yrpaB/fieHue Bbik/ouaTeneM. AUCTaHLUMOHHOe
ynpasfieHue OCyLEeCTBISeTCa KOMaH4aMu, MOCTynalowmnMm no AUCKPETHLIM BXOA4AM, a TakXe MO JIMHUKU CBSA3M.
BO3MOXHOCTb ynpaBrieHusl BbIK/lOHaTeNeM Mo JIMHUK CBSI3M MOXET ObiTb BBeAEHa WM BbiBeAeHa C MOMOLLbO
ycTtaBku «TY no JIC».

1.2.6.2 nd KOMaHAHOro ynpaeneHus MpeaycMoTpeHbl 5 AMCKPETHbIX BXOAO0B: «PaspelleHne TY»,
«OTKN. OT TY», «OTKN. OT KIoYa», «Bkn. oT TY» 1 «Bk. OT KIoya».
Pexkum paboTbl Bxoaa «PaspelueHue TY» onpeaensieTcs ycraBkon (cM. n.1.4.5.6).

1.2.6.3 YcTpolicTBo obecneumBaeT 6/10KMPOBKY OT MHOTOKPATHOMO BKITHOYEHUS BbiKoYaTens (OT «npbl-
raHus»). Mpu opMMpoBaHMKN KoMaHAabl «OTKM.» YCTPOMCTBO 6/10KMPYET Ntobble KOMaHAbI Ha BKJIIOYEHME.
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1.2.6.4 BbInonHeHne koMaHabl «OTK/.» KOHTPOMPYETCS N0 BXOAHOMY curHany «Bxop PIMNO», a koMaHAbl
«Bkn.» — no curHany «Bxog Pr1B».

1.2.6.5 [na npepoTepalleHns BbiIxoAa W3 CTPOS KOHTAKTOB pene, YnpaBasioWwMX BblKOYaTeneM
(«OTKN.» M «Bkn.»), NpuM OTKase BbIK/OYaTENS, 3TU pene YAEPXKMBAOTCA BO BK/IIOYEHHOM COCTOSIHUM [0
BbIMOJIHEHUST KOMaHAbl (MO KOHTPOSO COCTOsHMSA curHanoB «Bxoa PIMO» n «Bxop PMB») unn go nocrynneHus
curHana «Cépoc» (OT KHOMKW, OT BXOAQ WM OT JIMHWUM CBSA3U) MOCSe NMPUHYAUTENbHOrO 06eCcToYMBaHUS Lienen
«OTKI1.» nnn «Bkn.».

1.2.6.6 [N UCKOYEHNS CUTyauuMu <OMpPOKWAbIBAHWS» BbIKNOYaTeNs NPU paHHEM CbeMEe CUrHana
«BKkn.», UTO XapakTepHO ANS HEKOTOPbIX BWAOB MacNsiHbIX BbIK/OUATENEN, MpeayCMOTPEHa AOMOSHUTESbHAs
3a/lepXKKa CHSITUS 3TOro CMrHana, 3aaBaemMasl YCTaBko 7.

1.2.6.7 B cny4vae npuMeHeHust AONOSTHUTENbHBIX NPOMEXYTOUHBIX pene no curHanam «Bkn.» n «OTki.» ¢
Luenbio NpefoTBpalleHnst BbIXOAA@ M3 CTPOS KaTylleK OTKIOYEHUS WAW BKIIOYEHMS MOXHO 33[aTb PexuMm
OrpaHUYeHNs AIUTENIbHOCTU 3TUX KOMaH4 C MOMOLWbIO YCTaBoK «OrpaHnyeHune BKIOYeHUs» U «OrpaHuyeHue
OTK/tOYeHns». Ecnn nocne Bbligaum KomaHabl «Bki.» noareBepxaeHne no curHany «Bxoa PMB» He 6yaper
MOSTly4YeHO, TOrda MO MCTEUYEHUW BPEMEHMW YCTaBKWU Tpir max NMPOM3OMAET CbEM CUIHana C BbIXOAHOMO pesne C
BblJayel HeMCnpaBHOCTM <«3afepXXka BKIOYEHMS» Ha WHAMKATOPE, BKJIIOYEHWEM CBeToaMofda «BHeLWHss
HencnpaBHOCTb» U cpabaTbiBaHveM pene «CurHanmsaums». AHanornyHo, ecnm nocne Bblidaum KomaHabl «OTK.»
noaTeepxxaeHne no curHany «Bxop PrO» He 6yaeT nonyyeHo, Toraa Mo UCTEYEHWUU BPEMEHW YCTaBKWU Torkr max
MpOM30MAET CbEM CUrHasa C BbIXOAHOIO pesie C BblAayeil HeMCnpaBHOCTU «3afep)kKa OTKIOYEHUS» Ha MHAMKA-
TOpe, BKIIOUYEHNEM CBETOAMNOAA «BHeLWHAS HemcnpaBHOCTb» M cpabaTbiBaHMeM pene «CurHanusaums».

BHUMAHWE! MNynbCHBIN pexxuM (OrpaHUYeHue AIUTENbHOCTM CUMHAMIOB) pPaboTbl BbIXOAHbIX YrnpaBns-
OLWKX pene MOXHO ucnonb3osaTe TOJIBKO npu HanMummM npoMeXXyTOUHbIX pefie B Lensax yrnpasieHns BblKoya-
TeNs, Tak Kak COBCTBEHHbIE BbIXOAHbLIE perne YCTPOMCTBA HE CMOCOBHbI pa3pbiBaTh MOCTOSIHHBLIN TOK cBblwe 0,5 A
npw Hanpskernn 220 B.

1.2.6.8 lMpu aBapviHOM OTKJIIOYEHMM Bblk/tOUaTens (nocne cpabaTbiBaHUS 3aWMThbl UM NMPU HECAHKLUMO-
HWPOBAHHOM OTK/IOYEeHMM') AN TOro, YTO6bl BKIOYMTL BbIKIKOYATENb, HEOBXOANMO €ro «CKBUTMpOBaTb», TO
€CTb BblaTb KOMaHAYy Ha OTK/OYEHME OT Kitoua, TY UM NMHWUKM CBS3U. HecKBUTMPOBAHHOE aBapuiiHOE OTKIIOYE-
HME MHAMUMPYETCS MUraHueM ceetoanoaa «OTKJT» n yaepuBaHueM pene «ABapuiiHoe oTKloUYeHne». Heobxo-
[AMMOCTb KBUTUPOBaHWS NPU AUCTaHLMOHHOM YNpaBfieHUN TEPMUHAIOM 3aAaeTca yCcTaBkon «KBUTUpoBaHue TY».
Mpwv ynpaBneHun OT Ko4a KBUTUPOBaHWE 0653aTesNbHO.

1.2.6.9 ®OyHKUMIO YNpaB/EeHUS BbIK/OYATENIEM MOXHO BbIBECTM M3 paboTbl MyTeM MnepeBofa YCTaBKU
«YnpaBneHvne» B nosioxkeHne «OTKJI». B 3ToM cfiydae YCTPOWCTBO He hOpMUpYeT KOMaHAy Ha BKJIOYEHMEe
BbIK/IOYATENS! U HE KOHTPOJIMPYET COCTOSIHME Lieneit ynpaBieHns BbIKoUaTeNeM.

Mpw BbIBEAEHHOW (PYHKUMW YNPaBeHMsl BbIK/IOYATENIEM PEKOMEHAYETCS MCMOJIb30BaTb MMMYMbCHLIN pe-
XunM paboTbl BbIxoaHOro pene «OTkM.». B NpOTMBHOM crnyyae cneayeT UMETb B BUAY, YTO OTMyCKaHue pene
«OTKN.» 6ygeT npoucxoauTb nMHO Mpu NosiBNEeHUUM curHana Ha exoge «Bxoa PrO», nubo mpu nocTynneHum
curHana «Cépoc» (OT KHOMKKM, OT BXOAA UK OT JIMHUK CBSA3K).

1.2.6.10 [nsa snera3oBbiX BblK/OYaTenel B YCTPOMUCTBE MpeayCMOTPeHa BO3MOXHOCTb MOSMHOW 610KK-
POBKW yrpasneHus (3anpeT BKIOYEHUS U OTKIIOYEHUS BbIKOYATENS) NPU CHUXEHUW AaBneHusl anerasa. Ans
3TOro HeobxoAMMO 3aaaTb OAHOMY U3 NMPOrpaMMUpPYeEMbIX BXOA0B dYHKLUMIO «BrokupoBka ynpaBneHus» U nogatb
Ha 3TOT BXOA, CUrHas OT JaTyuka AaBfieHUs anerasa.

1.2.6.11 Tpu HannuuM BTOPOro 3MEKTPOMarH1Ta OTK/IOYEHUS He06X0AMMO BKAOUUTL YCTaBky «3MO2»,
3a4aTb AN OQHOrO0 M3 MpOrpaMMMpyeMbiX BXoAOB (YHKUMO «PrB2» u nogknounTb 3TOT BXOA4 K BTOPOMY
9NEKTPOMarH1Ty OTKIIOYEHHUS.

1.2.6.12 Bxop «AsTomaT LLUM» ans BbikAOYaTENEN C NPYXUHHBIM NPUBOAOM MpeAHa3HayeH Ansl CUrHa-
NM3aumyM NponajaHus HanpsbkeHWUs Ha LWMHAX MNUTaHuUs 3aBoda MpPYXWMH C MOMOLLBbID KOHTPONS COCTOSIHUSA
aBTOMaTu4yeckoro BbiktovaTens ABLUM. ITOT ke Bxoa MOXeT ObiTb MCMOAb30BaH AN KOHTPOSS FOTOBHOCTM
610Ka ynpaBneHns BbiKlOUaTeNneM.

Jlorvka paboTbl AaHHOrO BXOAa M3MEHSIETCS C MOMOLbI yCTaBku «Bxoa ABLUM». DTa ycTaBka MOXeT
UMETb OAHO U3 YeTbIPEX 3HaueHuin: «H3 aBT.», «HP aBT.», «He rotoB», «FOTOB>.

1.2.6.13 B ycCTpoWCTBe peann3oBaH YYET pacxoda pecypca BbIK/IHOYaTENsN MO MEXAHNYECKON U MO KOMMY-
TaUMOHHON cToMkoCcTK B cooTBeTcTBUM ¢ TOCT P 52656-2006. BbluncneHne pacxofda pecypca BblkawouaTens rno
KOMMYTaLMOHHOW CTOMKOCTY OCYLLECTBASIETCS MYyTEM CPaBHEHMS MEPBUMYHOTO 3HAYEHWUsl MaKCMMasibHOro W3
(hazHbIX TOKOB M HOMMHAJSILHOrO NEPBUYHOIO TOKa OTK/OUEHMS BbIK/IlOUaTENs], 3a4aBaeMoro ycrtaskoi I0 HOM.

! HecaHKLMOHMPOBaHHOE OTK/TIOUEHWE onpeaenseTcs no dakTy NosiBNeHns curHana Ha exoge PO, ecnu
nepea 3TuM He cpabatbiBano pene «OTkn.»
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Tabnuua 7 — delictBue Bxoaa «AsTomaTta LUM» Ha noruky paboTbl YyCTPOUCTBA
3HaYeHne YCTaBKu [eicTBue

H3 aBT. Mpu nosiBNEHMM cUrHana Ha Bxoae 6e3 BblAEPXKKM BPEMEHU (DUKCUMPYETCS HEMCMpaB-
HocTb «ABTOMaT LUM», cpabaTbiBaeT npeaynpeanTenbHas CUrHanm3aums n 6noknpyeT-
Csl BKJIIOYEHME BblKoYaTens
HP aBT. Mpv nponagaHuu curHana Ha Bxoae 6e3 BblAEPXKN BpeMeHU UKCMPYETCS HEMCnpas-
HocTb «ABTOMAT LUM», cpabaTbiBaeT npeaynpeanTenbHas CUrHanm3aums n 6noknpyeT-
Csl BKJIIOYEHME BbIKtoYaTens
He rotos Mpw nosiBNeHMM curHana Ha Bxoae 6e3 BblAep)KKM BpeMeHn 6/10KMpyeTCs BKIKOYEHUE
BbIK/IOYATENS, U YEPE3 BPEMSI, 3a[1aHHOE YCTaBKOW « T oros maxc®, PUKCUPYETCS
HemcnpaBHOCTb «[pnBoA He roToB», cpabaTbiBaeT NpeaynpeanTesibHash CUrHann3auus
loToB Mpv NnponagaHuu curHana Ha Bxoae 6e3 BbiAEPXKN BpeMeHn 6/TI0KMPYETCS BKIKOYEHUE
BbIK/IOYATENS, U YEPE3 BPEMSI, 3a[1aHHOE YCTaBKOWN « T oros maxc®, DUKCUPYETCS
HeucnpaBHOCTb «[1pnBOA He rOTOB», CpabaTbiBaeT NpeaynpeanTeNbHas CUrHann3aums

1.2.7 PesepBupoBaHue npu oTkase BblkntoyaTens (YPOB)

BbixogHow curHan «YPOB» ¢opMupyeTcst npu cpabaTbiBaHUM TOKOBbIX 3alUMT YCTPOCTBA UK MO BXOAAM
BHELUHMX 3alUMT nocne 3aAepXKU Ha BPeMS YCTaBKU Typps. CUrHan «YPOB» CHMMaeTcs nocfnie CHUXEHUSt ToKa
HWKEe 3HayeHus lyppos, HO He paHee, yeM yepe3 1 c. Ecnv BbIKIOYaTeSlb HOPMasibHO OTKIIOYMICA, TO CUrHan
«YPOB» He dopmMupyeTcs. Bolaepxka BpeEMEHN 7yppz OTCUUTLIBAETCS OT MOMEHTa Nodayv CUrHana Ha BbIXOAHble
pene «OTK.».

1.2.8 Jlornueckas 3awmta wuH (J13LU)

1.2.8.1 Jlornyeckas 3alimTa peanunsyeTcs C MOMOLLbIO YCTPOWCTBA, CTOSILLEr0 Ha BBOAHOM BbIK/OUaTene,
YCTPONCTBa 3aLUMThl HA CEKLIMOHHOM BbIK/tOUATENE M MPYMMbl YCTPOMCTB, CTOSILLMX Ha BbIKNOYATENsX npucoeau-
HeHu. ®yHkums 13U peanusyeT 6bICTpoe OTK/OYEHWE BBOAHOIO W/WNWM CEKLMOHHOIO BBIK/IIOYATENS MpU
BO3HMKHOBEHWNW MOBPEXAEHNS HA LUMHAX METOAOM «OT MPOTUBHOro», To ecTb K3 Ha wWwuHax dukcnpyetcs npu
HaM4YMM aBapuHOMO TOKa Ha BBOZE MPUW OTCYTCTBUM MycKa 3allMT, YCTAHOBMIEHHbIX Ha BCEX MPUCOEAMHEHMSIX.

1.2.8.2 B kauyecTBe BbIXOAHOrO CMrHana ans 6nokuposku crtynenn J13LU mcnonb3yercs BbIXOAHON KOH-
TakT «[lyck MT3».

1.2.8.3 Peanu3oBaHa BO3MOXHOCTb Bblbopa AByX cxeM JI3LLU — ¢ nocnenoBaTenbHbIM UK NapanfiefbHbIM
COeAMHEHNEM BbIXOAHbIX CUrHANOB PUAEpHbIX 3alUT. 3TO AOCTUIAETCA MUCMONb30BaHWEM NEPEKUAHOM0 KOHTaKTa
pene «[yck MT3» 1 3aaaHNEM COOTBETCTBYIOLLEN YCTaBKN B BbILIECTOSILLUMX 3alUMTaX.

1.2.8.4 PexoMeHAyeTCs MCMOMb30BaTb MocnegoBaTenbHyto cxemy J13LU BBMAY AENCTBEHHONO KOHTPONS
ee LeNOCTHOCTU CUCTEMOW AMArHOCTUKM YCTPOMCTBaMM.

MpuMepbl peanusaumm 0bemnx cxem J13LL npuBeaeHsl Ha pucyHkax .6 v 4.7.

1.2.9 OnpegeneHune MecTa noBpexaeHus

1.2.9.1 OnpepgeneHne mMecTa NOBPEXAEHUS MPOU3BOAUTCS TOSIBKO NPWM OTKOYEHUWN BbIKIOYATENS OT
cobCTBEHHbIX MT3.

1.2.9.2 [ns pacyeTa paccTtosiHMs A0 MecTa AByxdasHbiXx M TpexdasHbix K3 Mcnonb3yoTcs ycTaBku Mno
MOSIHOMY YAESIbHOMY COMPOTMBAEHWUIO JIMHUM, MO COMPOTUB/IEHUIO CUCTEMbI «3a CMWHOW®, a TaKXe YCTaBKa
HOMMWHANbHOIO HaMpsHKEHUS MpucoeanHeHns. B pacyeTHbIx dopMynax Takke yyacTBYlOT (a3sHble TOKM U TOK
obpaTHOW NocneaoBaTeNbHOCTU, N3MEPEHHBIE B MOMEHT NOAAYM KOMaHAbl Ha OTK/TIIOYEHME.,

1.2.9.3 PacueTHble bopMynbl cnpaBeanuBbl AN MeTanandeckmx K3, noaTomMy npu HaavmumMm nepexogHoro
COMpOTUBAEHMS UK Ayrn B MecTe K3 BO3MOXKHaA MHAMKaUMS 60blIero pacCTosiHMsl, HEXENN NCTUHHOE.

1.2.10 ABTOMaTM4eckoe NOBTOPHOe BKtoYeHne (AlB)

1.2.10.1 YcTpoinctBOo MMeeT (DYHKLUMIO OAHOKPATHOMO WM ABYKPATHOrO aBTOMAaTMUECKOrO MOBTOPHOMO
BK/ItoYeHMs. Hannume AMB, a Takke KONMYECTBO LMKIIOB 3aZaeTcs YCTaBKOM. Takke ycTaBKaMu onpegensiercs
BPEMS BbIAEPXKKM NEPBOro M BTOPOro LMKIIOB.

1.2.10.2 Bpemsi BocctaHoBneHus1 AMNB coctaBnsieT 120 ¢ (2 MUHYTHI). B cnyyae aBapuiMHOrO OTK/IOUYEHUS
B nepsble 30 C nocne KOMaHAHOrO BKJOYEeHUs BblktovaTens naumHuuM dyHkums AMNB 6yget 3abnokuposaHa
(6nokuposka AlB npu onpoboBaHun).

1.2.10.3 AlB MOXeT 6bITb BbiBEIEHO C MOMOLLbIO KHOMKU «AlB» Ha nepeaHel naHenu ycTpoicTsa, a
TaKXKe No BHewHeMy curHany (ans atoro HeobxoaMMO 3aaaTb COOTBETCTBYIOWYIO (DYHKUMIO OAHOMY M3 Mporpam-
MUpYeMbIX BXOA0B). BNOKMpOBKa BHELIHWM CUIHANOM BO3MOXHA «MO YPOBHIO» (TONbKO MNPV Hanuuum curHana)
WIn «Mo pOHTY» (Aaxke Nocne CHATUS curHana). Bua 6M10KMpoBKKU onpeaensieTcs ycraBkon «dukc. 6nok. AMNB».

1.2.10.4 TMpwu oTkNtOUYeHHOW ycTaBke «AlNB» ceeToamnon «bnokuposka AMB» 1 cBeTOAMOAbI OKOMO KHOMKK
«AlB» aBTOMaTMYeCKU BbIK/HOHAIOTCS.

1.2.10.5 C nomoLLbl0 COOTBETCTBYIOLMX YCTABOK MOXHO pa3pelmnTb uan 3abnoknposatb nyck AlB npwu
cpabaTbliBaHUM OTAENbHbLIX BUAOB WM CTyMNeEHEW 3alUuUTbl, BKIOYAs HECAHKLMOHUPOBAHHOE (CaMOMNpOn3BOSIbHOE)
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oTKNtoyeHne. AlNB Bceraa 60KMPYETCS NPU OTKIIOYEHUN OT AYrOBOW 3alUmThbl, OT ra3oBoi 3almnThl, oT MT3-4, a
Takke npu cpabaTtbiBaHun YPOB.

1.2.11 [Jyroas 3awuTa

1.2.11.1 [yroBsasi 3aliMTa BbIMOJIHAETCA NModayelt CUrHana Ha AUCKPETHBIN Bxoa «[yroBas 3awmTta». Ans
YBEIMYEHUST HAAEXHOCTU WM OTCTPOMKM OT JOXKHbIX CpabaTbiBaHWM MOXeT ObiTb BBeAEH AOMOSHUTESbHBbIIA
KOHTPOJb MO TOKY C NOMOLLbIO YCTaBkn «KoHTponb no I».

1.2.11.2 B cny4yae 3agaHus pexuMma «C KOHTpOSieM MO TOKy» ANS OTK/IOYEHUS BbikoyaTens byger
Heobx0AMMO HanmuMe curHana Ha Bxoge «[lyroBas 3aluTa», a Takke MpeBbllleHNe BXOAHbIM TOKOM 3HayeHus
YCTaBKU Ixou7p- B CNydae 3afaHuns pexuma «C KOHTPOMEM MO TOKy» Mpu OTCYTCTBUM TOKa MpUXoA4 CUrHana Ha
Bxoa «[yroBas 3awmta» uepe3 0,25 C BbISOBET CUMIHA/IM3ALMIO HEUCNPABHOCTM LIEMei AyroBoW 3alluThl C
COOTBETCTBYIOLLEN MHAMKAUMeN. [ocne 3Toro AeWCTBME AyroBOW 3alIMThl Ha OTK/IOYEHME 3anpellaeTcs Ao
CHSATMSA CUrHana co Bxoaa.

1.2.11.3 Tpu “CNonb30BaHWM KOHTPOS MO TOKY OT BBOAHOW SUYEMKM yCTaBKy «KOHTposb no I» Heobxo-
AMMO OTKIIOUMTb. CurHan, paspeluarowmii paboTy AyroBoOM 3almTbl, B 3TOM Ciy4yae MOAAETCS Ha OAWH W3
NporpaMMUpyeMbIX BXOAOB (ANs HEFO A0SKHA 6bITb 3aaHa dyHKUMS «BroknpoBka AyroBoi 3aliMTbl» U BbiGpaH
COOTBeTCTBy}OIJJ,VII‘/JI ™n KOHTaKTa) NN 3aMblKa€T LEnb, NOCTYyNaloLLly0 Ha BXOA <<£l,yrosa;| 3auuTa», oT AaTynKa
ayru.

1.2.12 AsTOMaTWMyeckas 4YactoTHas pasrpyska (AYP)

1.2.12.1 YCTpoNCTBO MCMOSHSET KOMaH/bl aBTOMaTUYECKON YacTOTHOM pasrpysku AYP u nocneayrowlero
YaCTOTHOro aBTOMaTUYeCKoro BktoUeHust YATB oT BHELLHMX YCTPOMUCTB.

1.2.12.2 YcTpoicTBO MOXET paboTaTb B ABYX pexmmax YAMNB — «BHYTPEHHEM» U «BHELUHEM». [pu
«BHellHeM» YAlB BktoyeHne nuHuMKM nocne AYP npousoiaeT nocne noJayn BHEWHEro CUrHaNa Ha AMCKPETHBII
Bxoa YATlB, a npn «BHYTpeHHEM» — nocne cHATUA curHana AYP.

1.2.12.3 [Ana wcknodeHnst 60MblIOK Harpy3ku Ha aKKYMyNaTOpHylO 6aTtapeio npu OAHOBPEMEHHOM
BKJ/IIOUEHMN HECKONbKUX BbiktovaTenei ot YAIMB nocne AYP B ycTpoiicTBe NpeaycCMOTPEHa BO3MOXHOCTb BBOAA
NporpamMMMpPyeMOro BPEMEHW 3a[iepXXKW BKIKOYEHUS nocne npuxogda curHana YAMB (cHaTtusa curHana AYP — npu
«BHYTpeHHeM» YATB).

MosicHeHWe npuHUMNa paboTbl ycTpoicTea no Bxogam AYP 1 YAMB npuBeaeHo Ha puUcyHKe 4.

1.2.12.4 [nsa ycTpoiCTB, MMEIOWMX UCMOSIHEHWE C MOAAEPXKOM npoTokona M3K61850, npeaycMoTpeHa
BO3MOXXHOCTb npueMa curHanos AYP 1 YATMB c nomolubio GOOSE-cooblueHui.

[nsa npuema curHana AYP npeagycmoTpeHo Bxoasuee coobuieHne GOOSE_3.

[nsa npuema curHana YAIMB npeaycMoTpeHo Bxogsuiee coobueHne GOOSE_4.

CoobLeHuns u Bxoapl 06beanHeHbl No noruke «UJIM» 1 Ha HUX pacripoCTPaHAIOTCS Te e YCTaBKW, YTo U
AN ONCKPETHBIX BXOAOB.
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| | Bxoa A4YP
t
| | OTKN. OT YCTPOWCTBA 3alLMThbI
t
Bxoa YATIB —|
t
TyAnBs
Bk/1. OT yCTpoKCcTBa 3aluThI
t
— CocTosiHMe BbIKOUaTeNs
Bkn, Bkn.
OTkn.
t
a) MpuHumn pabotbl AYP 1 YAMB npu «BHelwHeM pexnme YATB»
J Bxoa AYP
t
| | OTKJ/1. OT YCTPOMCTBA 3aLUWThI
t
TyAnB
Bkn. oT ycTpoicTBa 3aluThl
t
E— CocTosiHne BbIKOYaTENs
Bkn Bkn.
OTkn.
t

6) MpuHuun pabotbl A4P 1 YAIMB npu «BHYTpeHHEM pexknme YATB»
PucyHok 4 — MpuHumn paboTsl ycTpoicTBa no Bxoaam AYP 1 YAIMB

1.2.13 Bxogabl ¢ nporpaMmMupyemont hyHKUmen

1.2.13.1 [nsi yBenMyeHns BO3MOXXHOCTEN YCTPOMCTBa B HEM MMEKTCS LIECTb AOMNOSHUTENbHBIX AUCKPET-
HbIX BX0#OB «Bxoa 1»...«Bxop 6». CBOWCTBa KaXAoro BXOA4a 3a4alOTCs OTAENbHO C MOMOLLbIO YCTaBOK B
COOTBETCTBYIOLMX rpynnax.

1.2.13.2 HasHaueHue BXoaa 3a4aeTcs ycTaBkoW «DyHKUMs». BapuaHTbl 3aaaHus dyHKUMKM BXoda npuBe-
AeHbl B Tabnumue X.3.

1.2.13.3 [ns KaXxaoro BXoAa MOXET 6blTb 3afaH aKTUBHbIA YPOBEHb («1» — aKkTUBHbLIM SIBASIETCA HaNu-
yne Hanps>keHus Ha Bxoae, «0» — akTUBHbIM SABNSETCS OTCYTCTBME HaMpPsHXKEHUS).

1.2.13.4 Kaxablii BXO4 UMEET CBOIO BbIAEPXXKY BPEMEHW, KOTOpasl 3aaeTcs YCTaBkoW «T, C».

1.2.13.5 MMpu 3agaHHON YHKUMKM BXoAa «BHellHee OTK/IOYEHME» C MOMOLLbIO YCTaBOK MOXET ObiTb 3a-
[aHo AeNCTBME A@aHHOMO BXOAa Ha nyck cxembl YPOB 1 Hanuume AlMB nocne oTkKIloYeHus.

1.2.13.6 TMpwu 3agaHHOM dyHKUMM BXoAa «KOMaHAHOE OTKIIoYeHMe» unm «KoMaHAaHOE BKITIOYEHUE» aen-
CTBME Ha OTK/IIOYEHME WM BKIIIOYEHUE BbIK/OYATENS NPOU3BOAUTCA HE3aBUCMMO OT COCTOSIHMS Bxoda «Pa3pe-
WweHue TY».

1.2.13.7 MMpu 3agaHHOM yHKUMKM BXoAa «BHellHee oTktoueHne», «BHeWH WA curHan», «KomMaHaHoe oT-
KnodeHne» unu «KomaHgHoe BK/OYEHME» C NMOMOLLBIO YCTaBOK MOXET 6blTb 3alaHO Ha3BaHMe BxoAa, oTobpa-
)KaeMoe Ha MHAMKaTope npu cpabaTbiBaHUW.

1.2.13.8 Kaxkablln BXOA MOXET AEMCTBOBATb Ha B/IOKMPOBKY N060N M3 UMEIOLIMXCA B YCTPOWCTBE 3aLlMT.
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Ecnv ans Bxoaa 3afaH aKTMBHLIN YpPOBEHb «1», TO Ha/lMuMe CUrHana Ha Bxoge 6/10kMpyeT paboTy 3alm-
Tbl, OTCYTCTBME — pa3peLlaer.

Ecnn ans Bxogda 3aaaH akTMBHbIA YpOBEHb «0», TO HanMuMe CUrHana Ha BXoAe paspeluaeT paboTy 3alm-
Tbl, OTCYTCTBUE — BNOKUpPYET.

Mpu BBOAE YCTpoONCTBa B paboTy HEO6XOAMMO BHMMATESIbHO OTHOCUTLCS K 3adaHuio YHKUUM BXOAOB,
MOCKOJIbKY «3abbITble» UM He MOAK/OYEHHbIE GIOKMpPYIOLIME BXOAbl C aKTMBHbLIM HYNEBLIM YPOBHEM BbIBOAST
3aWwnTy u3 paborbl.

Mpn ncnonb3oBaHUM GMOKMPYIOLUMX BXOAOB PEKOMEHAYETCS MOAKIIYaTb OAMH W3 MPOrpaMMupyembix
CBETOAMOAOB K TOYKaM «bnokmpoBka XXXX» ang nHankauum Hanmums 610KUpYHOLLErO CMrHana.

Mpy OENCTBUMM HECKOSIbKUX CUrHasioB Ha G/I0KMPOBKY OAHOM W TOWM € 3alMTbl UCMONb3YETCH 3/IEMEHT
«WUJTN>», TO ecTb NpY Hann4umn xoTs 6bl 0gHOro 6/10KMPYIOLLErO CMIHaNa 3awmTa He cpaboTaer.

1.2.14 Bbibop TekyLlero Habopa ycTraBoK

1.2.14.1 B ycTpoiicTBe MMeeTcs fBa Habopa YCTaBOK, B COCTaB KOTOPbIX BXOASAT KaK CaMW YCTaBKU 3a-
WWT, TaK U NpPOrpaMMHbIE MEPEK/OYATENN, 3a4alomMe peXxuM paboTbl YHKUMIA 3alWmMT U aBTOMaTuku. Mpeay-
CMOTpPEHa BO3MOXHOCTb «ropsiyei» CMeHbl YCTaBOK, 4TO Mo3BonsieT 6onee rMbko aganTMpoBaTb 3alMTbl K
M3MEHEHUIO PEXMNMOB CETU.

1.2.14.2 Bbl6op Tekyulero (akTUBHOro) Habopa ycTaBok (Habopa, 3HaYeHUs YCTAaBOK KOTOPOro B JIaHHbIN
MOMEHT UCMOMb3YOTCS1) MPOM3BOAMTCS C MOMOLLbIO CUIHANA, NOAABaEMOro Ha ANCKPETHbLIN BXOA YCTPOWCTBA «2-1
Habop ycTaBok».

1.2.14.3 Homep aKkTMBHOro Habopa YCTaBOK MOXXHO MPOKOHTPONMPOBaTb Ha MHAMKATOPE YCTPOMCTBA B
MeHI0 «KOHTpO/Ib — AKTUBHbIN HAabop YCTaBOK».

1.2.15 TMporpamMmmupyemble pene
1.2.15.1 [ns yBenuyeHus yHMBEPCASIbHOCTU YCTPOMCTBa B HEM MpeayCMOTPEHbI CreLmasbHbie NporpaM-
MupyeMble noTpebutenem pene («Pene 1»...«Pene 4»), KOTOpbIE MMEIOT BO3MOXXHOCTb NMPOrpaMMHO NMOAK/IOYATb-
€Sl K OHOM M3 6OMbLLOTrO KONMMYECTBA BHYTPEHHMX TOYEK (DYHKLIMOHANbHOW NOMMYeckoi cxeMbl yCTpoicTea. Mpu
3TOM MOXHO KaK MOJlyudTb HOBble penenHble BbIXOAbl, TaK W MPOCTO Pa3MHOXWUTb KOMIMYECTBO BbIXOAHbIX
KOHTaKTOB Y& UMEIOLLUXCS pene.
1.2.15.2 Bblbop TOYKM MOAKNHOYEHMS K (DYHKLMOHANBHOW NIOrMYECKOW CXeMe MporpaMMUpPYEMOro pene
MPOV3BOANTCA C MOMOLLbIO YCTaBkM «Touyka» B COOTBETCTBYMOLIEW rpynne ycTaBok («Pene 1»...«Pene 4») B
COOTBETCTBUM C Tabnumuen X.2.
1.2.15.3 C noMmolLbto yCTaBKN «PexnM» MOXHO 3agaTb pexunM paboTbl 3TUX pene:
— B Cnepswem pexume («bes pukcaunm»);
— ¢ namaTtblo (banHkep, «C dukcaumen»), oo cépoca curHanmsauum yCTponcTea;
— B UMMYNbCHOM pexume («MMnynbCHbIA»), BPEMS MMMYbCa paBHO 1 C.
1.2.15.4 VmeeTcs BO3MOXHOCTb BBECTM 3a4€PXKY Ha cpabaTtbiBaHWe M BO3BpaT pefie C NOMOLLbO yCTa-
BOK 7Tcpas M Tao3sp COOTBETCTBEHHO. 3HaueHMsl yCTaBOK iexaT B AnanasoHe ot 0 go 99,99 c.
1.2.15.5 ®yHKUMOHaNbHAs nornyeckas cxeMa nporpaMMMpyeMoro perne rnpusefeHa Ha pucyHke 5.
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PricyHOK 5 — ®parMeHT (hyHKLIMOHANBbHOW JTOMMUYECKON CXEMb
nporpaMMnpyeMoro pene

1.2.16 TporpamMMupyeMble CBETOAMOAbI

[ns yBenmMyeHust yHMBEPCAnbHOCTM YCTPOWCTBA Ha €ro SIMLEBOM MaHeNnn MMEKTCs NporpaMMuUpyeMble
ceBeToamoabl: ABa, 0603HayeHHble «CurHan 1» n «CurHan 2», n Tpu Heobo3Ha4eHHbIX cBeToamoaa «bnoknpos-
Ka 1», «bnoknpoBka 2» n «bnoknposka 3».

MoaknoYeEHNE AaHHBbIX CBETOAMOAOB K OAHOM U3 ToYeK (hYHKLMOHANIbHOM NOrMYECcKoi CXeMbl YCTPOMCTBA
NpON3BOANTCS @aHaNOMMYHO Cnocoby, MpMMeHseMOMy A/1s1 NporpaMMupyeMbix pene (nogpobHee cm. n.1.2.15).

19



blBA.656122.041 P2

MMeeTcs BO3MOXHOCTb BBECTM 3aepXXKy Ha cpabaTbiBaHMe CBETOAMOAA C MOMOLLBIO YCTAaBKWU. 3Ha4eHus
yCTaBku nexaT B AvanasoHe oT 0 go 99,99 c.

MMeeTcs BO3MOXHOCTb 3aAaTb Ha/lMuMe MUraHWs U peXxunM paboTbl CBETOAMOLOB — B CIIEASILEM peEXUME
WM ¢ NamsaTbio (61IMHKEP), A0 cbpoca CMrHanM3aLUmMm yCcTpoucTea.

1.2.17 AapuiHbIli ocumnnorpad

1.2.17.1 ABapwiAHbIii ocumniorpad nosBOSIET 3aMNMCbiBaTb BO BHYTPEHHIOW MaMsiTb YCTPOMCTBA OCLMII-
NOrpaMMbl BCEX M3MEPSieMbIX TOKOB, @ TaKXKe COCTOSIHME AMCKPETHbIX BXOAOB W BbIXoAoB. lNyck ocumnnorpada
MBKO HacTpamBaeTCs U MOXET MPOUCXOAMTb Kak Mpu cpabaTbiBaHUM YCTPOWCTBA, TaK M MO AOMOSHUTENbHLIM
YCNOBUSAM.

1.2.17.2 B ycTpoiicTBe peann3oBaHO AMHAMUYECKOE BbIAENIEHNE MAMSATU, TO €CTb KONIMYECTBO OCLIMIIIO-
rpaMM, NMoMeLLaoWmMXcs B NaMsiTW, 3aBUCUT OT ANUTENBbHOCTM 3anuncen.

Obwas AnMTenbHOCTb COXPaHSeMbIX B MaMATU OCLMIIONPAMM COCTaBAsIET NpuUMepHo 75 c.

Mepvioa KBAHTOBaHMS cUrHanoB ocumiorpada — 1 Mc (20 Touek Ha Nepuoa NPOMbILLIEHHON YacTOThl).

Kaxxgas ocuminorpaMMa MMeEeT NpUBS3KY K BHYTPEHHEMY BPEMEHW YCTPOMCTBA C TOYHOCTBIO A0 1 MC.

1.2.17.3 CuuTbiBaHME OCLMANOrPaMM OCYLLECTBIISETCS C KOMMbIOTEPA MO SIMHUM CBA3M.

1.2.17.4 C noMolbt0 MapaMeTpoB B pasgene MeHi «Hactpoiku — Ocumnnorpad» MOXHO TMOKO
HacCTpoOWTb YCNOBKSA Nycka ocumnnorpada, a Takke AUTENbHOCTb 3anucy.

1.2.17.5 Bo3MOXHbI Criegytowme ycnoBust nycka ocumnnorpada:

—  aBapuiiHOe OTKJItoYeHMe (3a4aeTcst YCTaBKkoW «ABap. OTK.»). CpabaTbiBaHWe BHYTPEHHUX WK
BHELWHMX (MO AUCKPETHLIM OTKJTHOYAIOWMM BXOAAM) 3aLUMT C AEMCTBUEM YCTPOWMCTBA Ha OTKIIOYe-
HWe BbIKTIOYaTenNs;

—  nporpamMmupyembiii nyck 1...5 (3apgaeTcs ycraBkamu «Touka 1»... «Touka 5»). MoTpebuTenb 3a-
[AeT TOUKY Ha (byHKLMOHANbHOW NOrMYeCcKoi cxeMe, Mo CUrHasny OT KOTOPOM MPOM3BOAMTCS NYCK.

YcnoBusa nycka o6beauHsoTes no «UJIN», To ecTb NosiBNEHNE XOTS 6bl OIHOrO U3 YC/IOBUI BbI3bIBAET
NyCK 3anmMcn OCUMINOrpaMMmbl.

1.2.17.6 TMpu nporpaMMupyemMoM nycke ocumnnorpacda 3aaaHve TOUKM NOAKIIYEHNUS K hYHKLUMOHANbHOM
JIOTMYECKON CXEME YCTPOWCTBA BLIMOSIHAETCA aHa/NOrMYyHO BbIGOPY TOYKM ANs MPOrpaMMUMPYEMbIX pene U
csetoamonos (nogpobHee cm. n. 1.2.15). lononHutensHO HeobxoaMMo 3adaTh PEXMUM NPOrpaMMMpyemMoro nycka:
NpsIMO-CNEeAALLMI, UHBEPCHO-CEAsLLMIA, NPSIMO-PUKCUPOBAHHBIN, HBEPCHO-(UKCUPOBAHHBIN.

«MNpsAMO» O3HaYaeT, YTO aKTMBHLIM CUTHANOM SBNSIeTCS «1», COOTBETCTBEHHO MYCK NMPOMCXOAUT Mpu ne-
pexoAe NIorMYyeckoro CUrHana € Hyns B eanHuLy. «MHBEPCHBIN» — aKTUBHBIA curHan «0».

«Crnegawmin» peXxuMm o3HayaeT, YTO 3anucb MPOM3BOAMTCS, MOKa MPUCYTCTBYET curHan (TO ecTb nyck
MAET «NO YPOBHIO»). «PUKCUPOBAHHBIN» — OCLMINIONPaMMa 3anMCbIBAETCS TONbKO 3alaHHOE BPEMSI HE3ABWUCUMMO
OT ANMTENbHOCTU MPUCYTCTBMS CUrHana (Myck naet «no (poHTy»). Bpems 3anucn B (PUKCMPOBAHHOM pexumMe
onpefensieTcs NnapameTpoM Treorpam

1.2.17.7 Kaxpas ocumnnorpaMma BK/OYaeT B cebsi foaBapuiiHbIiA, aBapuiiHbIA U NocneaBapUiHbIin pe-
XKUMbl.

MakcumanbHas ANMTENBHOCTb OAHOM OCLMANOTPaMMbl OFpaHNYeHa U PerynupyeTcs YCTaBKOW  Tuax ocuym-
CyMMapHoe BpeMsl BK/IKOYAET B cebsi aBapuiHbIi, A0- U NocieaBapuiHble PeXMMbl U B CYMME HUKOFZa He MOXeT
npeBbilaTh 3aAaHHY0 MaKCUMMasbHYl0 AMWMTENbHOCTb. JTO CAENaHO Afs 3alWuMTbl OT 3aTWpaHusl Bcelk namsiTy
OQHOW AJIMHHON OCLUMIIIONPaMMOK B CTy4ae «3aBUCaHWSI» OAHOMO U3 NMYCKOBbIX YC/TOBUIN.

1.2.17.8 AnuTenbHOCTb A0OaBapuiiHOW W MocreaBapuMHOM 3anucel 3ajaeTcs YCTaBKaMW  Tiossapmin W
TﬂOCﬂEABAP COOTBETCTBEHHO.

1.2.17.9 [OnuTenbHOCTb 3aMMCcu aBapuUMHOIO peXuMa 3aBUCUT OT MpUYMHBI nycka ocumnnorpada. Ecnm
BO3HMKAIOT Cpa3y HECKOMbKO YC/TOBUI Mycka, TO OCLMIoOrpaMMa NuLLEeTCs 0 MCYE3HOBEHWS BCEX YCI0BUM, b0
[0 3aM0SIHEHUSI MAKCUMASTbHOMN AIMTENbHOCTU OCLMIIIIONPaMMBI.

a) MNporpamMmupyeMelii Nyck (MO curHany B 3aaHHON ToUKe YHKLIMOHANIbHON TIOrMYeCckon CXeMbl)

B cnepsuem pexume paboTbl nycka («Mpsmo-Cnen.», «MHBep-Cnea.») ocumnnorpamma byaet cknagbl-
BaTbCA: A0ABaPUNHBIN PeXUM ( Tgo4sapmir) + BPEMSI MPUCYTCTBUSI CUrHaNa B BbIOpaHHOW TOuKe + mocneaBapuit-
HbIiA pexxuM ( 7rocreasar)-

B dukcrpoBaHHOM pexume Mycka ocumniorpaMma byaeT cknaabiBaTbCs: A0aBapUMHLIA peXxuM + BpeMs
3anucu nNpu nporpaMmmupyemMomM nycke ( 7rpoream) + NOCNEABAPUMAHBIA PEXUM.

6) CpabaTbiBaHWe O4HON M3 BHYTPEHHMX 3aLUMT YCTPONCTBa

MpUCyTCTBYIOT A0aBapuUiHbLIN U NOCNeaBapuiHbIA PEXUMbI. 3anucb aBapuHOrO pexuMa Npou3BoAUTCS
OT MOMEHTa Mycka OAHON U3 CTymeHe:n 3alMT A0 MOMEeHTa BO3BpaTa BCEX CTyreHel, npu ycnoBuM, YTO B 3TOM
WHTepBasne npoucxoauT cpabaTbiBaHMe 3alWMT. B ciyyae, ecniv 3a nMycKoM 3aliMT NocniegoBan BO3BpaT CTyNeHeN
6e3 cpabaTtbiBaHMs, TO OCLUM/IIONPAaMMa HE COXPaHSETCS.

B cnyuae, ecnv nocne nycka cTyneHel 3awuTt cpabaTbiBaHWe He MPOUCXOAUT B TeYeHWEe BpEMEHW npe-
BbILLAIOLLEr0 MakcMManbHOe BpeMsi, OTBEAEHHOE MNO4 OAHY OCUMIorpaMMy, TO 3anuCb MPOAO/MKAETCA Mo
KOJIbLEBOMY MpUHUMMY (Hayano ocuMInorpaMMbl 3aTUpaeTcs HOBOW MHcopMaumeli) Ao Bo3BpaTa CTyneHeM.
Takum obpaszomM, ecnu nocneayet cpabaTbiBaHWe 3alUMTbl, TO COXpaHeHa byaeT nocneaHss YacTb OCLMANOrpaMMbl
(ANMTENbHOCTBIO Twmax ocymn)-
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B) OTK/IIOYEHME N0 ANCKPETHOMY OTK/IHOHaoLWEeMy BXOAY
Myck npoucxoaut «no poHTY» M BpPeMS 3anucy aBapuMMHOMO peXuMa OnpeaensieTcss He3aBMCUMOWN
YCTaBKOW  Tpyckeer- TakuM 006pa3oM, B OCUMINIOTPaMMy BXOAST: [OaBapuMHbIA PexuM + BpeMs 7Tguckeer +
rnocneaBapuiHbIi PEXUM.
JaHHbIA  cnydalt aHanorMyeH 3anmMcu  OT  MPOrpaMMUMPYeEMOro nycka C  pexumoMm  «[psiMo-
(bUKCMpOBaHHBIN»,
1.2.17.10 [devictBua ocumnnorpada npu 3anosiHEHWU BCEW MaMsaTH, OTBEAEHHOW MO OCLIMIIOrPaMMsl,
onpeaensTcs yCTaBKon «Pex.3anmcn», koTopast MOXXeT NpUHMMATbL ABa 3HAYEHUS:
—  «[epe3anncb» — HOBas OCLUMANOrpaMMa 3aTUMPaeT CaMble CTapble (CTUPAETCs LEenoe Yncio cra-
pbIX OCUMIOrpaMM, CyMMapHasl ANMTENIbHOCTb KOTOPbIX AOCTaTOYHA ANS 3arnvcy HOBOW OCLWJI-
NIoOrpamMmel);
—  «OcTaHOB» — OCTaHOBKa 3anucy A0 TeX Mop, Noka namsTb He 6yaeT ocBO6OXAEHA KOMaHAOW Mo
JIC, nnbo HenocpeaCTBEHHO C IMLIEBOIN MAHENN YCTPOMCTBa.
1.2.17.11 WNMeeTca BO3MOXHOCTb HEMOCPEACTBEHHO C MHAMKATOPA YCTPOWCTBA KOHTPONMPOBATb YMCIIO
3anMcaHHbIX OcCUM/INOrpaMM, a Takke 06beM CBO6OAHON MaMsiTM. ITa WHdOpMauus oTobpaxxaeTcss B MEHI0
«KoHTponb — Ocumnnorpad».
34€eCb XXe MOXXHO MPOM3BECTM OYMCTKY NaMmsaTn ocumiiorpamMm (C BBOAOM napons). Mo komaHae cTvpatoT-
Cc4A BCe ocumnnorpamMmmbl, XpaHAaWMecda B MaMATU. MMeeTcqd BO3MOXHOCTb aHasfIorM4YyHOM OYUCTKM MaMsATU Mo
koMaHpae ot J1C.
1.2.17.12 MapameTpbl ocuunnnorpada npmseaeHsl B Tabnuue 8.

Tabnuvua 8
HanmeHoBaHve napameTpa 3HayeHue

1 /[IManasoH yCTaBOK Mo BPeMeHW, C
Tmax ocumn 1,00 — 20,00
T nossapwirt 0,04 — 1,00
Trocneasap 0,04 — 10,00
Tancweer 0,10 — 10,00
Treoream 0,10 — 10,00

2 [MCKpEeTHOCTb YCTaBOK MO BPEMEHU, C 0,01

3  Mepuoa KBAHTOBaHMS CUrHanoB ocuunnorpada, Mc 1

4  0O6LWas AIMTeNbHOCTb COXPaHSEMbIX B NaMSATU OCLMANONPaMM, C 75

1.2.18 PeructpaTop cobbiTuii

1.2.18.1 [nsa perucrpaumu B namsTh yCTponcTBa ¢hakToB 0B6HapyXeHUs HEUMCNPaBHOCTEN C NPUBSI3KON K
ACTPOHOMMYECKOMY BPEMEHMW B YCTPOWCTBE peasin3oBaH apxuB cobbITUiA. Mpy 3TOM Mool NycK 3aluTbl, NPUXOA
AVMCKPETHOMO CUrHana, O6HapyXeHWe BHYTPEHHEN HeucnpaBHOCTWM PerncTpuvpyeTcss B MamsT cobbiTui ¢
NPUCBOEHUEM JaTbl U BPEMEHW MOMEHTa OBHapYXXeHUs.

1.2.18.2 CuunTbiBaHMe MHMOPMaLMM perncTpaTopa COObITUIA OCYLLECTBASIETCS C MOMOLLBIO KOMMbOTEpPa
no KaHany CBsi3u.

1.2.18.3 MaMATb pernctpatopa NOCTpoeHa Mo KONbLEBOMY NPUHLMMNY, TO eCTb NOC/e ee 3anofIHEHUS Ho-
Basi MHdOpMaLMsa 3aTMPAET caMylo cTapyto. EMKOCTb namsTu peructpaTtopa coctasnsieT Ao 1000 cobbiTuid.

1.2.19 TMoppep>xka CUCTEMbI TOYHOMO €AMHOMO BpEMEHU
1.2.19.1 Bce cobbITUSI perncTpupyemMble B YCTPOMCTBE UAYT C METKOM BPEMEHM C TOYHOCTHIO A0 1 Mc.
1.2.19.2 ActpoHoMuueckoe BpeMs (rof, Mecsu, AeHb, Yac M T.A.) Ha YCTPOWCTBax 3aluT MOACTaHLUM
MOXXHO 3aZaTb Yepes OAMH M3 KaHaMoB CBSA3W C NMOMOLLbIO LUIMPOKOBELLATEIbHON KOMaHAbl 3aAaHus BpeMeHn. Ho
B 60MblIMHCTBE Cny4vaeB crneumduka KaHanoB CBS3W U WUCMOMb3yeMbIX MPOTOKOSIOB HE MO3BONSET BblAEpXaTb
TOYHOCTb CUHXPOHM3auun Ao 1 Mc.
1.2.19.3 B ycTpoWCcTBE NpesycMOTpPeHbl Mepbl ANs BK/YEHUS] B CUCTEMY TOYHOrO €4MHOr0 BPEMEHM,
ANSl YEero K CHMHXPOHM3WMPYEMBIM YCTPOMCTBaM MOABOAMTCS CheumanbHbli KaHas, Mo KOTOpPOMY MepeaaeTtcs
CMHXPOUMNYIbC. ITO NO3BONSET 06eCneunTb CMHXPOHM3ALMIO YCTPOMCTB Ha 3alUMLLIaeMOM 06beKTe C TOYHOCTbIO
no 1 mc.
1.2.19.4 [ns npvemMa curHana CMHXpoOMMMysibCa MOXET WUCMOJSb30BaThCs OAWMH U3 ABYX BXOAOB YCTPOM-
cTBa:
—  BXoa uHTepdelica RS485. B aToM pexuMe (3afiaeTcs COOTBETCTBYIOLEN NPOrpaMMHON HaCTpoW-
KoM, cM. n.1.2.19.6) NopT UCNONb3YETCS KaK ANCKPETHbIN BXO/ (TO €CTb pearvpyer Ha UMMYJbC C
MWUHWMaNbHON ANMTENbHOCTbIO aKTUBHOMO CUrHana He MeHee 15 MC) 1 He MOXEeT MCNoJb30BaThCs
[NS OpraHun3aLMn CTaHAapPTHOrO KaHanla CBA3K,
—  CMeuuanvanpoBaHHbIN AUCKPETHbIN BX0A «CUHXPOVMMMYNbC». [JaHHbIA BXOA BbIMOMHEH HA HOMU-
HasibHOE 3HAaYeHNE MOCTOSAHHOro HanpspkeHus 24 B. [AnUTenbHOCTb BXOAHOIO UMITy/ibCa HE MeHee
15 mc.
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1.2.19.5 Mpuxoa uMNynbCca MO KaHany CUMHXPOHM3aUMM MPUBOAMT K aBTOMATUYECKOM «MOACTPOMKe»
BHYTPEHHErO BPEMEHU YCTPOWCTBA.

1.2.19.6 MapaMeTpbl CMHXPOHU3ALIMK MO BPEMEHW 33al0TCs B MEHI0 «HacTpoikn — CUHXP.BPEMEHN».

C nomoupblo yctaBkn «AMNynbc» MMeeTcs BO3MOXHOCTbL 3aaTb YacTOTy NMpuUXofa CUrHana CUHXPOHW3a-
ummn: oamH pas B cekyHay (PPS), B MuHyTy (PPM), B yac (PPH).

C nomoLblo ycTaBku «Bxog MMM.» MOXHO 3aaTb OAHO U3 3HAUYEHWIA:

—  «OTK1» — CMHXPOHM3aLUMs He UCNosb3yeTcs (B 3TOM clydae nHTepdeic RS485 MOXHO MCMOMb30-
BaTb AN OPraHn3aumm CTaHAapTHOrO KaHana cBssu);

—  «RS485» — kaHaN CMHXPOHW3ALIMK BbIMOJHSIETCS C NMOMOLLbIO MHTepdeiica RS485;

—  «OnTpoH» — KaHan CUHXPOHM3aUMW BbIMOSHAETCA C MOMOLWbIO ONTPOHHOrO Bxofda «CMHXpOUM-
nynbc».

1.2.19.7 B cnyyae, ecnu YyCTaBKOWM 3afaHa CUMHXPOHM3auusi Mo BpeMeHn («Bxog wMn. —
RS485/0nTpoH»), @ CMHXPOMMMY/IbC HE MPUXOANUT B TEUEHME ABYX MHTEPBAJIOB OXMAAHUS MMNyNbCca (3Ha4YeHue
ycTaBkn «MMNynbC» YMHOXEHHOE Ha fABa), TO Ha MHAMKATOpe YCTpoMCTBa nosiBAsieTcs cooblieHve «Het
CUHXp.BpeMeHun». pn 3ToM cpabaTtbiBaHue pene «[peaynpeanTensHas CMrHanusaums» U ceetoanoaa «BHelwHss
HENCMNPaBHOCTb» He MPOUCXOAMT, T.K. OLIMOKA HE KPUTMYECKas M NO3BOMISIET AONIOE BPEMS BbINOMAHATL (YHKLUUK
6e3 noTepu kayecrTBa.

MpeaycmoTpeHa Tovka «HeT cnHxp.» (cM. Tabnuuy XK.2), Npu NOoAKIIOYEHNN K KOTOPO MporpaMMupye-
Mble cBeTOAMOAbI CpabaThiBalOT NpM BO3HUKHOBEHUM OLIMOKM CUHXPOHM3AaLMKN MO BPEMEHW.

1.2.19.8 YctpoiictBa ¢ ucrnonHeHnem «M4-TX», «h4-FX», «U5-TX», «M5-FX» noaaep>xvBaloT CUHXPOHU-
3auUM0 BPEMEHM C MOMOLLbLI0 NpoTokona SNTPv4. Bbibop mcrnonb3yeMoro NpoTOKO/a OCYLUECTBSIETCS B MEHIO
«HacTpoikn — CUHXp.BpeEMEHM» C NMOMOLLbI0 YCTaBKM «CUMHXP.No ceTh». CUHXPOHM3aUMS MO CETU BbINOMHSAETCS
OTHOCUTENBHO BCEMUPHOrO YHMBEpCcanbHOro spemenn UTC.

MeTkn BpeMeHu B Moaenu aaHHblx MK 61850 ykasbiBatoTca oTHocuTenbHO UTC. MeTku BpeMeHun ans
perncTpatopa cobbiThiA, OCLUMANIONPaMM U cpabaTbiBaHWUI YKa3blBAOTC OTHOCMTENIbHO JIOKaSIbHOrO BpeMeHU. [Ans
HaCTPOVKM NOKasbHOrO BPEMEHW HeobxoaMMO ykaszaTb cMelleHne oT UTC B MMHyTax C MOMOLUbIO YCTaBKM
«Cmeww,.oTUTC, MUH».

HacTpolika cuMHXpoHM3auuyM BpeMeHu no npoTtokonly SNTP ocyulecTBnsieTca B paszene «Hactpoiku —
CuHxp.BpeMeHn — SNTP»:

— «IP agpec (ocH.)» — agpec 0OCHOBHOIO CepBepa BPEMEHU;

— «IP appec (pes.)» — aapec pe3epBHOro cepBepa BpeMeHU;

— «[epuroa cvHXp., C» — Nepuoj onpoca cepBepa BPEMEHU B CEKYHAAX;

— «Tox.cepBepa, C» — BpeMs OXXnaaHWs OTBETa OT cepBepa B cekyHAax;

Mpn ncnonb3oBaHWM npoTokona SNTP yCTpoNCTBO OCYLIECTBASIET ONPOC OCHOBHOIO CEpBEpa BPEMEHU C
nepvoaoM, 3aflaHHbIM yCTaBKoM «[lepuog CuHXp., ¢». ECnin B TeueHne BpeMeHu «ToxX.cepBepa, C» He MoCTynun
OTBET OT OCHOBHOIO CepBepa, YCTPOMCTBO MEPEKSIIOYAETCS Ha Pe3epBHbI cepBep BPeMeHW. YCTpPoNcTBo byaeT
npoaomKkaTb paboTy C pe3epBHbIM CEPBEPOM [0 TeX Mop, noka byaeT nonyyatb OT HEro OTBET, MOC/Ie Yero CHoBa
NepeKTIIYNTCS Ha OCHOBHOW CEpPBEP BPEMEHM.

Ecnn YCTpoWCTBO HE MOMY4YMT OTBET HM OT OCHOBHOMO, HM OT PE3EPBHOr0 CeEpBEpa BPEMEHU, TO Yepes
BpPEMs, 3aAaHHOe YCTaBKoM «HacTpoikm — CuHXp.BpeMeHu — TyA.CMHXP.,C», Ha MWHAMKATOpe YCTPOWCTBA
nosiBuTCS cooblieHne «HeT CMHXP.BPEMEHM» U U3MEHUTCS KavyeCTBO BpeMeHn B Mogenu aaHHbix MIK 61850.

[na obecneyeHnsi CUHXPOHM3aLUMM BPpeMEHM C TOYHOCTbIO 1 MC BO3MOXHO COBMECTHOE WCMOJb30BaHMe
CUMHXPOHM3auMn BpeMeHn OT cuHxpoumnynbca (PPS) n no cetm (SNTP). B 3TOM cCnyyae OCHOBHbIM KaHajaoM
CUHXPOHU3ALMKN SIBASIETCA CUHXPOUMMY/LC, @ 3Ha4YeHWe BPEMEHW, MOSlyYEHHOE MO CETU, MPUMEHSIETCS TOJIbKO,
€C/IN TeKyLlee BPEMSI YCTPOWUCTBA OT/IMYAETCS OT NOMYyYEHHOro BpeMeHu 6onee yem Ha 500 mc.

1.2.20 JlnHuga cBasm

1.2.20.1 B ycTpoicTBe npeaycMaTpuBaloTC TPU MM YeTbipe UHTepdelica IMHUM CBS3U C KOMMNbIOTEPOM
(B 3aBMCMMOCTU OT mcronHeHus). MHTepdeiickl USB 1 RS485 npucyTCTBYHOT BCeraa, TMMN OCTanbHbIX MHTepdEeN-
COB OnpeaenseTcs UCMOSIHEHUEM.,

1.2.20.2 Bce vHTepdelcbl CBA3M MO3BOMSIOT BbIMOSIHATL BCE AOCTYMHbLIE OMnepauuun, MoryT 6biTb MoA-
KtoYeHbl OAHOBPEMEHHO, B TOM YKC/IE Ha pasHbIX CKOPOCTSX nepeaayu.

1.2.20.3 PasbeM USB Ha nepefgHeil naHenu npeAHa3HayeH, B OCHOBHOM, A1 MPOBEAEHWUS MYCKO-
HanagouyHbIX paboT M NO3BOMSIET BPEMEHHO COEAUHSITLCS C KOMMbIOTEPOM MO MPUHUMMY «TO4YKa-Touka». Ans
COeAVMHEHMUSI C KOMMbIOTEPOM MCMOJb3YeTCs CTaHAApPTHbLIM Kabenb Tuna «A—B». ManbBaHUYeECKOW pasBsi3kKM OT
CXeMbl YCTPOWCTBA AaHHbIN UHTEPdENC HE NMEET.

[ns paHHoro MHTepdeiica NpeaycMoTpeH npoTokon ceasn ModBus RTU.

1.2.20.4 WHTepdeiic RS485 Ha 3aaHein naHenu npubopa npeaHasHaueH Anst NMOCTOSSHHOrO MOAKIOUYEHUS
YCTPOWCTBa B JIOKA/IbHYIO CETb CBA3M ANs pelieHnst 3agad ACY. Ha aToM mHTepdeiice peannsyeTcs MHOroTo4Yeu-
HOEe MOAK/IOYEHME, TO eCTb K OHOMY KOMMbIOTEPY MOXHO OAHOBPEMEHHO MOAKIOYAaTh HECKOSIbKO YCTPOMCTB C
aHasnorMyHbIM KaHaaoM napannenbHo (LWMHHAs apXMTeKTypa). 3TOT MHTepdec Bceraa MMeEeT NOSHYO rasibBaHu-
YecKyto pasBsi3Ky OT CXEMbl YCTPOMCTBA.
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JivHuio cBs3n ¢ mnHTepdelicoMm RS485 pekoMeHAyeTCsl COrnacoBbiBaTb Ha KOHLAX, MOAK/YAs BCTPOEH-
Hble cornacylolme pe3ucTopbl Ha KparHKX yCTpoincTBax. MoaknioveHne ocyLLecTBASIETCA C NMOMOLLbIO 3aMblKaHUS
KOHTaKTOB 3 M 4 KNeMMHMKOB RS485. MOHTaX NIMHUM CBA3M C UHTepdelicoM RS485 pekoMeHAyeTcs Mpov3BOAUTb
C MOMOLUbIO BWTOM 3KpaHWpOBaHHOW Mapbl, CO6MoAasi MONSPHOCTb MOAK/OYEHUS NMPOBOAOB. [nsi AaHHOro
nHTepdelica NpeaycMoTpeH NpoTokon cBsid3n ModBus RTU.

1.2.20.5 B ucnonHeHun «MN1» B ycTpoicTBe NpeaycMOTPeH AOMONHUTENbHBIN MHTepdeic RS485 ¢ Tex-
HWYECKMMM MapaMeTPaMmn aHanorM4yHbIMK OCHOBHOMY MHTepdelicy (cM. n.1.2.20.4).

1.2.20.6 B ucnonHeHun «M3» B yCTpoOMCTBE MpedyCMOTPEH AOMOMHUTENbHLIN MHTepdelic Ethernet no
«BuTON Nape» (100BASE-TX) c npoTokonoM obMeHa Modbus TCP.

1.2.20.7 B vicnonHeHun «M4-FX» B yCTPOMCTBE NMpeayCMOTPEHbI ABa AOMONHUTENbHBIX OMTUYECKUX WH-
Tepdeica Ethernet (100BASE-FX). [daHHble wHTepdelicbl MNoaaepXvBaloT npoTokon obmeHa MAK 61850,
pefakuus 2. Bo3aMOXHO MCnonb3oBaHWe ABYx nopToB Ethernet ana opraHusauum 6eClIOBHOrO pe3epBrpoBaHMS
no npoTtokony PRP. MOHTaX NMHUKM CBSI3W C OMNTUYECKMM MHTepdeicom Ethernet mpoussoanTcs ¢ MOMOLbIO
CTaHAAPTHbIX OMTOBOIOKOHHBIX (MHOrOMOZOBLIX) Kabenen ¢ pasbeMamn MTRI-F.

1.2.20.8 B ucnonHeHnn «W4-TX» B YCTpOWNCTBE NpeaycMOTPeHbl [Ba AOMOMHUTENbHLIX WMHTepdeiica
Ethernet no «sutoit nape» (100BASE-TX). [aHHble nHTepdeickl noaaep>xusatoT npoTokon obmeHa MK 61850,
pegakumsa 2. Bo3MOXXHO Mcrnonb3oBaHMe AByx nopToB Ethernet ans opraHmsaumm 6eCLIOBHOrO pe3epBMpOBaHMSA
no npotokony PRP. MoHTaXx nuHuM cBsA3n ¢ uHTepdeiicom Ethernet no «suTol nape» Npou3BOAMTCS C MNOMOLLbIO
CTaHAapTHbIX kabenei Tuna UTP unu FTP ¢ pasbemamu R145.

1.2.20.9 B vcnonHeHnn «U5-FX» B yCTpOMCTBE MpefyCMOTPEHbI ABa AOMONHUTENbHBIX ONMTUYECKUX WH-
Tepdeica Ethernet (100BASE-FX). [aHHble uHTepdelncbl NOAAEPXMUBAIOT MPOTOKoNbl 06MeHa MIK 61850,
pegakuma 2 n Modbus TCP. Bo3MoxxHO ucnonb3oBaHue aByx noptoB Ethernet gns opraHmsaumm 6eclioBHOMO
pe3epBupoBaHns Mo npotokonam PRP u HSR. MoHTaX NMHWM CBSA3W C OMTMYeckMM uHTepdeicom Ethernet
NPOV3BOANTCS C NMOMOLLbIO CTaHAAPTHbBIX OMTOBOJIOKOHHBLIX (MHOrOMO/I0BbIX) Kabenel ¢ pasbemMamn MTRI-F,

1.2.20.10 B wucnonHeHun «MN5-TX» B yCTPOWCTBE NPeAyCMOTPEHbl ABa AOMOSHUTENbHBIX MHTEpdeica
Ethernet no «euTtoi nape» (100BASE-TX). JaHHble nHTepdelchl noaaep>XusatoT NpoTokonbl 0bmMeHa MIK 61850,
pegakumsa 2 u Modbus TCP. Bo3moxHO ucnonb3oBaHue AByx noptoB Ethernet ans opraHmzaumm 6eclwoBHOro
pe3epBMpoBaHUS MNo npotokonaMm PRP 1 HSR. MoHTax nuHuKM cBasu ¢ uHTepdeicom Ethernet no «BuTol nape»
MPpOU3BOAUTCS C MOMOLLbIO CTaHAAPTHLIX kabenei Tuna UTP unu FTP ¢ pasbemMamu R145.

1.2.20.11 Ansa kaxaoro uHTepdelica ¢ npotokonoM Modbus RTU B MeHto «HacTpoliku» Heobxoanmo BBe-
CTV MapaMeTpbl, MO3BONISOLLME HACTPOUTL YCTPOMCTBO Ha paboTy C pa3NNMYHLIMU BapuaHTaMK nepefayv AaHHbIX.
3TMM nNapaMeTpamu SIBASIOTCA: agpec YCTPOWCTBA B JIOKANbHOW CETM, CKOPOCTb Mepefayn AaHHbIX, Hanuyme u
BMA NPOBEPKMN AaHHbIX Ha YETHOCTb, @ TaKXXe KONNYeCTBO CTONOBbLIX HUT.

1.2.20.12 Ans nHTepdelicoB «MU3», «UA5-TX» n «N5-FX» ans npotokona Modbus TCP noaaepxuBaeTcs
OfHO KMEeHTCKoe nogktodeHme no TCP-nopty 502.

1.2.20.13 Ans kaxpaoro uHTepdeiica Ethernet B MeHto «HacTpoliku» HeobxoaMMo BBECTU MapaMeTpbl ce-
Tn: IP-appec vyctpoiictBa, Macky noacetu, IP-agpec wnto3a. CKOpOCTb nepefayM AaHHbIX COCTaBsieT
10/100 M6uT/c 1 onpeaenseTcs aBTOMaTUYECKM B 3aBUCMMOCTM OT NMOAK/IKOYEHHOIO CETEBOro 060pyaoBaHus.

B ycTpoictBax ¢ ucnonHeHusimm «M4-TX» n «M4-FX» npuMeHeHWe M3MEHEHHbIX HacTPOEK JIMHUK CBSI3U
MPOUCXOAMT MoCNe nepesanycka YCTPOMCTBA. ITO KacaeTcs Kak U3MEHEeHUs! MapaMeTpoB C JIMLEBOIN NaHenm, Tak
1 ¢ nomolLbto 3arpy3ku CID-cdaiina.

1.2.20.14 MapkunpoBka pa3beMoB MHTEPGENCOB CBA3M, PacroNOXEHHbIX Ha 3afHeW NaHenn yCTpoMCTBa,
npueeaeHa Ha pucyHke 1.1,

1.2.20.15 B ycTpoicTBax C ucnonHeHuaMu «M4-TX», «M4-FX», «U5-TX» n «U5-FX» KOHTponmpyeTcs
Hanuume cBa3u Kaxaoro uHtepdelica Ethernet ¢ ceteBbiM 060pyaoBaHneM. MNpu BbISIBIEHUM OTCYTCTBUSI CBSI3M
nponcxoamT cpabaTbiBaHWE BbIXOAHbLIX KOHTAKTOB pene «CurHan», 3axuraHue ceetoanoaa «BHelHas Heucnpas-
HOCTb» M Ha MHAWKATOpEe YCTPOMCTBA OTOOpaXaeTCsl COOTBETCTBYHOLAA HeMcnpaBHOCTb «HeT cBsian Eth 1(2)».
[evictBune Ha pene «CurHan», Ha CBeETOAMOA «BHELWIHSAS HEMCNPaBHOCTb» U BbIBOA COOOLLUEHUSI O HEUCMPABHOCTU
MOXXHO 3anpeTuTb C MOMOLWLbIO ycTaBkn «Obwme — CurHan Eth 1(2) — OTkn». Takke MMeeTCs BO3MOXHOCTb
3apaTb cpabaTbiBaHME OAHOrO0 M3 NpOorpamMMupyeMblX CBETOAMOAOB MW pene npu obpbiBe cBSA3W. [ns 3TOro
Heob6x0AMMO BblbpaTb COOTBETCTBYIOLLYIO TOUKY noaknoveHus «Het ceasuE£thl» wnn «Het cBsisnEth2». CurHan B
JaHHbIX TOYKaxX MOSIBSIETCS HE3ABUCMMO OT 3HayeHus yctaBku «Ob6wme — CurHan Ethi(2).

1.2.20.16 B ycTpoicTBax C UCMONHEHUAMU «UN4-TX», «N4-FX», «U5-TX» n «MN5-FX» npeaycmatpuBaeTcs
npuemM GOOSE-co06LIeHM OT BHELIHMX YCTPOWCTB. B coobllieHnn oxupaaeTcs MHdbopMaumsi 06 M3MEHEHWUM
COCTOSIHUSI AMCKPETHOrO CUrHana U COOTBETCTBYIOLUMIA AaHHOMY curHany aTtpubyT kadectsa (quality).

B 3aBMCMMOCTM OT 33[1@aHHOrO BHYTpeHHero aapeca (intAddr) anckpetHbit curHan us GOOSE-cooblueHus
MOCTYMaeT Ha COOTBETCTBYIOLWMA BXOA BHYTPEHHEW YHKLMOHANbHO-NIOTMYECKOW CXEMbl YCTPOWCTBa. Bxoabl
GOOSE-curHanoB obbveauHsioTca no «UJIN» ¢ curHanamu oT AMCKPETHbIX BXOA0B. COOTBETCTBME BHYTPEHHMX
aJpecoB M BXOAOB (HYHKLUMOHANIbHO-IOMMYECKOM CXeMbl MpuBeaeHO B Tabnuue B.1. Takum 06pasoM, Kaxabli
BXxoaHon GOOSE-curHan aybnmpyeT COOTBETCTBYHOLWMI AUCKPETHBIN BXOA YCTPOMCTBA.

B cnyyae npuxoaa 3HayeHus kadectBa «invalid» nnm «questionable» ncnonb3yetcs mMexaHW3M «noacTa-
HOBKW», T.€. 3aMeHbl 3Ha4YeHWs CUrHafsa Ha KOHCTaHTY Mo 3aJaHHbIM npasunam. 3agaHve npasws MOACTaHOBKU
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ONUCLIBAETCS B OTAE/IbHOM AOKyMeHTe. Ecnn cootBetcTBytowee GOOSE-cooblieHne He nNpuxoauno B TeyeHue
BpPEMEHW, MpEBbIAOWEro MaKCMMANbHO AOMNYCTUMOE 3HavyeHue, MM B CoobLleHnn OTCyTCTBYET aTpubyT
KauyecCTBa CMrHana, To 3HadeHve KayecTBa NpUHMMaeTCs paBHbIM «invalid» 1 NnpuMeHseTcs NoACTaHOBKa.

Ona KoHTpons B npouecce HanagkMm COCTOSIHUS BXOAHbIX CUrHanoB, npuHMMaeMblx no GOOSE-
coobuieHnsM, B MeHo «KoHTposb — CocTtosiHne GOOSE» oTobpaxkaloTcsl TeKyLMe COCTOSIHMS BXOAHbIX AMCKpeT-
HbIX curHanoB. VHdopmaumns otobpaxeTcs B ABe CTPOYkM. MepBas CTpoyvka — 3HAYEHUS! ANCKPETHBIX CUIHANoB
(«0» mnn «1»), pacrnonoXXeHHbIX B MOpsiAKE BO3pacTaHWs HOMepa BHyTpeHHero agpeca («goose01l-goosel6» m
T.0.). 3HaYEHUs BbIBOAATCS C YYETOM BO3MOXHOM NOACTaHOBKM (ec/n KadecTBo «invalid» nnm «questionable»).

BTopasi cTpouka — 3HauyeHus aTpubyTta kadectBa (quality), nonyyeHHoro B GOOSE-coobuieHunn (pacnona-
raeTcsa noa COOTBETCTBYIOLMM 3HAYEHMEM AMCKPETHOrO BXOAA, K KOTOPOMY OTHOCWUTCS). 3HA4YeHMs KayecTsa
yCrioBHO 0603HavaoTCs:

—  «+>» —Ka4yecTBo «good»;

—  «—» — KayecTBo «invalid»;

—  «?» — KauyecTBO «questionable»;

—  «» —(nycToe none), Ha AaHHbIN BXoA He noanucaHo GOOSE-cooblueHune.

B cnyyae, ecnn 3HayeHue KayecTBa OAHOMO M3 [AUCKPETHbIX CUrHanoB nnoxoe («invalid» wunu
«questionable»), To Ha nHaMKaTope BbIBOAMTCSA coobuleHne o HeucrpaBHOCTM «[1nox.kay.Bx.GOOSE», cpabaThbl-
BaeT pene «[lpeagynpeautenbHas curHanmsaums». C nomowblo yctaBkn «Obwme — CurH.kay.GOOSE» MOXHO
OTKJ/THOUNTb BbIBOA HEUCMPABHOCTU Ha UHAMKATOP.

1.2.20.17 MoppobHble onMcaHus peanusaumm NOAAEPXKMBAEMbIX MPOTOKOJIOB CBS3U MPUBOAATCS B OT-
[enbHbIX AOKYMEHTaXx, KOTOpble BbICLINAIOTCA NO 3anpocy.

1.3 CoctaB usgenusa

1.3.1 B yCTpOMCTBO BXOASAT CNEAYIOLNE OCHOBHBIE Y3/1bl:
—  Moay/ib KoHTposnepa MK;
—  MOAySb KnaBumaTypbl U UHAMKALWM;
—  MOAyfb NUTaHus;
—  MOAy/lb ONTPOHHbIX BXOAOB;
—  MOAy/Sb BbIXOAHbIX pene;
—  MOAyJb BbIXOAHbLIX pefie U ONTPOHHbLIX BXOAOB;
—  MOAYfb BXOAHbIX pa3Bsa3biBaloLMX TpaHCPOpMaToOpoB.

1.3.2 KoHcTpyKums usgenus
1.3.2.1 KOHCTpYKTMBHO YCTPOWMCTBO BbINOSIHEHO B BMAE CTafbHOMO 6510Ka, UMEOLLEro SIMLUEBYO MaHenb
(nynbT ynpasneHus). CTpyKTypHasi CXeMa YCTPOWCTBa M30bpaxkeHa Ha pUCyHke 6.
1.3.2.2 B 6510Kke pacnonoXeHsl Moayv, B COCTaB KOTOPbIX BXOAAT NedaTHas nnata u agpyrue Heobxoau-
Mble 371eMeHTbl. Moaynu obbeanHeHbl Mexay cobol C NOMOLLLIO NeYaTHOW Kpocc-nnaThl. BHELWHME curHanbl Bcex
Mogaynel (KpoMe MoZyns yrpaB/ieHus) BblBeAEHb! Ha 3afHI00 NaHenb 610Kka M NOAKIOYEHbI K KneMMaM. KneMMbl
BbINOSIHEHbI Pa3beMHbIMK (LIeNoi rpynmoit), Y4To MO3BOASIET NpU HEOHXOAMMOCTU ONepaTMBHO 3aMEHUTb YCTPOW-
CTBO, He HapyLuasl MOHTa) NOABOAALLMX NPOBOAOB.
1.3.2.3 Ha nepegHei naHenu ycTpoicTBa YCTaHOBNEHbI:
—  MHAMKaTOp, CoAEepXXalluMi YeTblpe CTPokM No 20 3HAKOMECT, C YnpaBfsieMoi NOACBETKON W pery-
NVpyeMOI KOHTPacTHOCTbIO;
—  KHOMKW KaBuaTypbl ynpasneHusl (LWeCTb KHOMOK YMpaB/ieHWs AMANIONOM «4YefioBeK-MallMHa»,
KHOMKa cbpoca CMrHanusaunm n KHOMKM ONepaTUBHOMO yrpasieHus);
—  cBeToaMoAbl curHanmsaummn (C PUKCMpOBaHHbIM Ha3HaueHWeM U NporpaMMUpyeMble Nosib30oBaTe-
nem).

1.3.3 Moaynu BXoAHbIX TpaHCHOpMaTOpPOB TOKa

1.3.3.1 Mogynb TpaHchopMaTOpPOB TOKa COAEPXMUT TPW OAMHAKOBbLIX TpaHcdopMaTopa Toka MO KaXaow
(ase u TpaHchopMaTop TOKa HyneBOM nocneaoBaTesibHOCTU. Mpu OTCYTCTBUM M3MEpUTENBHOrO TpaHcdopMaTopa
Toka B pa3e B Ha npucoeavHeEHWM COOTBETCTBYIOLUME BXOAHbIE KNEMMbl YCTPOMCTBA OCTaBnsOT CBO6OAHBLIMM, @
yctaBky «TT da3bl B» 3agatotT «OTkI».

1.3.3.2 TpomexyTouHble TpaHcdopMaTopbl obecneunBaloT rajibBaHNYeCKyo pas3BsasKy U npeasapuTenb-
Hoe MacwTabupoBaHMe BXOAHbLIX CUrHanoB. lNepBuyHble 06MOTKM TpaHChOPMaTOpoB 0becneynmBaloT 3agaHHyLo
TEPMUYECKYIO CTOMKOCTb MPU KPaTKOBPEMEHHBIX Neperpy3kax no BXOAHbIM CUTHaNnaM.

1.3.3.3 3anpeliaeTcs nNoakoYaTh K BXoAy ANs MOAKIOYEHUS Toka 31, 06wmi npoBoad dasHbIX TpaHC-
(hopMaToOpOB TOKa, TaK Kak 3TOT BXOZ HE pacCyMTaH Ha NpoTEKaHWe TOKOB MexaycasHbiX U ABOVHbIX 3aMblKaHWUI,
MMeET NOBbILEHHOE BXOAHOE CONPOTUBAEHNE N MOXET ObITb NOBPEX/EH.
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PucyHok 6 — CTpyKTypHas cxemMa yCTpoucTBa

1.3.4 Mopaynb KOHTpoOnnepa

1.3.4.1 Mogaynb MWKpPOMPOLIECCOPHOIO KOHTpOJfiepa, KpoMe cobCTBEHHO 32-paspsiiHOro MMKponpouec-
copa, coaepxuT 4 Méant M3Y, 16 Mbant coxpaHsemoro O3Y, CTOpOXXeBOW TalMep, Yacbl-KasieHaapb, CXemy
pe3epBHOro MUTaHUSI NaMAaTU U KaneHJaps, SHEProHe3aBUCUMYIO MaMsATb YCTaBOK, MHTepdenc WWHbI paclumpe-
HUS M 14-paspsiaHblil 8-kaHanbHbli ALIM. TnaBHbIM npoueccop 0o6Cny)XMBaeT TPU NOC/eAoBaTeNbHbIX KaHana
cBsA3n — USB, RS485 1 TpeTuii uHTepdeiic B 3aBUCMMOCTN OT UCTONHEHUS. TaM e pacrofioKeH BXOA CUHXPOHU-
3auUMu BPEMEHM.,

1.3.4.2 Mogaynb KOHTpoepa BbINOMHSAET cneayrowmne @yHKUmK:

npuveM cUrHanoBs oT TpaHcdopMaTopoB Toka (4 kaHana);

aHarnoro-umpoBoe Npeobpa3oBaHme BXOAHbIX aHAN0roBbIX CUrHAOB;

BOCCTaHoB/IeHME hOpMbl CUrHanNa Npu NMOrpeLHOCTSX NEPBUYHbIX TT;

CIZ)VI)'IpraLI,VIH aHaJ1oroBbiX CMrHanos, nogasseHne anepmop,mquKoﬁ M BbICOKOYACTOTHbIX COCTaB-
NSIOLIMX, HAYMHasi CO BTOPOW rapMOHUKM;

BOCCTaHOBJIEHME TOKa da3bl B npu ee oTcyTCcTBUMK;

pacyeT AEWCTBYIOLLIMX 3HAYEHUI NEPBON rapMOHUYECKOW COCTaBNAIOLLEN BXOAHbIX CUTHAIOB;
pacyeT AENCTBYIOWMX 3HAYEHNIN BbICLIMX FAPMOHMYECKUX COCTaB/ISIIOLLMX TOKa HY/EBOM nocneso-
BaTeNbHOCTHK;

pacyeT AeiCTBYIOLEro 3HaUYeHNsl TOka 0bpaTHOW NocnefoBaTeIbHOCTY;

BbI6OP MaKCMMaJIbHOMO 3HaYeHusl U3 Tpex (asHbIX TOKOB;

CpaBHEHWE PacCYMTAHHbIX 3HAYEHMI TOKOB C YCTaBKaMW;

0TpaboTKa BbIAEPXXEK BPEMEHH;

Bbla4ya CUrHasI0B Ha COOTBETCTBYIOLME pene;
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—  MOCTOSIHHbIN OMPOC BCEX AUCKPETHbLIX CUrHAMOB;

—  06CnyXMBaHUE NTOrMYECKON CXEMbI YCTPOMCTBA;

—  VHAVKaUMS COCTOSIHMS YCTPOWMCTBA Ha CBETOAMOAAX;
—  0MpoC YNpaB/sitOLLMX KHOMOK;

—  06CnyXnBaHWE KaHaNoB CBA3N;

—  BbIBOA MH(OPMaUUM Ha AnChnen;

—  MOCTOSIHHAas CaMoAMarHoCTVKa Moayns.

1.3.5 Moaynu onTpOHHbLIX BXOA0B
1.3.5.1 Mogaynu onTpoHHbIX BXOA0B obecneymnBatoT:
—  ra/ibBaHWYECKYI0 Pa3Bsi3Ky BXOAHbIX AUCKPETHbLIX CUFHAMIOB OT 3/IEKTPOHHON CXEMbl YCTPOMCTBA;
—  BbICOKYIO MOMEXOYCTOMUYMBOCTb (PYHKLIMOHMPOBAHWUS 3a CYET BbLICOKOrO Mopora cpabaTbiBaHusl
ONTO3/IEKTPOHHOro0 Npeobpasosartenst He Huxe 0,6 oT Uyom
1.3.5.2 B 3aBMCMMOCTM OT WCMOMHEHMSI YCTPOMCTBO KOMMIEKTYETCA MOAYNSIMUA BXOAHbIX [AMCKPETHbIX
CUrHaNoOB OAHOM M3 NATM MoauduKauuii — Ha HanpsbkeHve 24, 48, 110 B, 220 B nocTosiHHOro Toka MM Ha
HanpsbkeHne 220 B NoCTOSTHHOrO/MepeMeHHOro Toka.
BHUMAHUE! KaTeropuuyeckn 3anpellaercs nogaBaTb Ha AMCKPETHbIE BXOAbl TEPMMHAMIOB MCMOSIHEHMS
220 B DC nepeMeHHOe wnu BbiNpsiMieHHoe 6e3 crnaxueaHus (C ko3GUUMEHTOM nynbcauui Bolwe 12%)
HanpshXeHWe onepaTMBHOro Toka 220 B, Tak Kak 3TO NPUBOAMT K BbIXOAY YCTPOMCTBA U3 CTPOS.
1.3.5.3 [Ons ncnonHenns 220 B DC anckpeTHble BxoAbl CpabaTbiBaloT TOMLKO NMPY Nogayve HarnpshKeHus
MpsiIMO NONSIPHOCTU, AN OCTaNIbHbIX MOoAUdMKALMI NONSPHOCTb NOAK/IIOYEHMS] BXOAHbLIX CUMHANOB MPOU3BOSIb-
Has.
1.3.5.4 [Ons ncnonHenuns 220 B DC npeaycMoTpeHo hOpMMPOBaHNE MMMNyNbCa pexXekumun, obecneuymBa-
IOLLEr0 MPOTEKaHWE MO BXOAHOM LIEMU KOSIMYECTBA 3NeKTpuyecTBa He MeHee 500 MkKn. HanpshkeHue 3anycka
MUMNynbCa PEeXEKUMU HEe MpeBbIAET HanpshkeHus cpabaTbiBaHUs, NpuBeaéHHOro B Tabnuue 1. HanpsbkeHue
BbIK/TIOYEHMS MMMNYJIbCa PEXEKLUMM He MpeBbIIaeT HanpshkeHns Bo3BpaTa, NpuBeaéHHoro B Tabnumue 1.

1.3.6 Mogaynb BbIXOAHbIX pene

1.3.6.1 BbixofHble pene, NpPUMEHEHHbIE B YCTPOMCTBE, 06ECMEUNBAIOT rasibBaHUUYECKYIO Pa3Bs3Ky 3/eK-
TPOHHOW CXEeMbl YCTPOMCTBA C KOMMYTUPYEMbIMU LIENSIMA U 06/1aaatoT BbICOKON KOMMYTUPYHOLLEN CMOCOBHOCTbLIO.
Kaxkgoe pene vMmeeT ABe nepekuaHbIX Mapbl KOHTaKTOB, HO HE BCE OHM BbiBEAEHbl Ha BbIXOAHbIE KNeMMbl. B
cxeme npeaycMoTpeHa 6110KMpoBKa OT ClyyalHbIX cpabaTbiBaHMI BIXOAHLIX pesie npu cbosix npoueccopa.

1.3.6.2 BbixogHOe pene OTKIOYeHMs1 BblktovaTens npoaybnnpoBaHo ABYMS HE3aBUCMMbIMU LEensiMu
(BbIXOA perucTpa — TPaH3UCTOPHLIA K4 — CUOBOE pene) ANs NOBbIWEHWS HaZEXHOCTU cpabaTbiBaHWs npu
OTK/IIOYEeHM aBapuu. KoHTakTHble HP rpynnbl BbIXOAHbIX pene «OTkA. 1» n «OTKN. 2» pekoMeHAyeTCs BKIoYaTb
napannesnbHo.

1.3.6.3 HanpsbkeHne nuTaHus ynpasnsiowmx 06MOTOK BbIXOAHBLIX pefie cocTtasnseT 12 B MOCTOSIHHOro
TOKa.

1.3.7 Moaynb nuTaHus

1.3.7.1 Moaynb nutaHusa npeobpasyeT NepBMYHOE Hanps>KeHWEe OnepaTMBHOrO NuUTaHus (NepemMeHHoe,
NMOCTOSIHHOE MW BbINPSMIEHHOE) BO BTOPUYHbIE BbIXOAHbIE CTabUIM3npoBaHHble HanpshKeHUs MOCTOSIHHOIO TOKa
+5Bwu +12 B.

1.3.7.2 B 3aBUCUMOCTU OT WUCMOSIHEHUSI YCTPOWUCTBO KOMIJIEKTYETCS MOAYJIEM MUTAHUS OAHOMN U3 YETbIpex
mMoaMduMKauui — Ha HanpsbkeHune 24, 48, 110 B noCTOSIHHOrO TOKa WM Ha HanpsbkeHue 220 B nocTosiHHO-
ro/nepemMeHHoro Toka.

Ons ucnonHeHust 220 B NoNspHOCTb MOAK/IIOYEHUSI MUTaHWS MPOW3BOSIbHASA, ANS UCMONHEHM =24 B,
=48 B n =110 B Ha kneMMy 1 noaBOAMTCS «+», Ha KNeMMy 2 NOABOAUTCS «—»,

1.3.7.3 Ha Moayne nuTaHusi pacrnofioXXeH OTCEK 3/IEMEHTA MUTaHWUS (CMEHHOW NMTMEBON GaTapeiku),
obecneumnBaloLLero COXpaHeHne NaMsaTh U Xoda YacoB Mpu OTCYTCTBMU ONEPATUBHOMO MUTAHUS.

1.3.8 Moaynb knaBuatypbl 1 nHamkaumm K1

1.3.8.1 Moagynb knasuaTtypbl U MHAMKAUMW NO3BONSET OMpallnBaTb COCTOSIHME KHOMOK, BblBOAWUTb WH-
opmaumto Ha Tabno B 6yKBEHHO-LMMPOBOM BUE, @ TakXKe YNpaBnsaTb NOACBETKOM MHAMKATOPA.

1.3.8.2 Ha moayne pacnonoxeH pasbeM MHTepdeiica USB ans noaksoueHmst K KOMNbioTepy Npy npoBe-
AEHUM Hanago4HbIX paboT. B HOpMaNbHOM peXxmnMe pasbeM A0MKEH ObiTb 3aKPbIT 3ariyLWKON.

1.4 YctpolictBo 1 paboTa

1.4.1 OcHoBHble NpUHLMMbI HQYHKLUMOHMPOBAHMS

1.4.1.1 YCTpOWCTBO BCeraa HaxoauTCsl B PEXWMME CMEXEHUS 3a TpeMmsi TOKaMu NNMHUK. Tpu OTCyTCTBUM
TpaHcdopmMaTopa Toka B ¢dase B Tok dasbl B paccumTbiBaetcs no dopmyne (1).

JononHuTtensHo nsMepseTcsa Tok 3, yactotbl 50 My, 150 My, 250 My, 350 'y n 450 Ny, a Takke paccym-
TbIBAETCSl TOK 06paTHOIN NOCNeaoBaTENbHOCTU [

1.4.1.2 YCTpOWCTBO OIHOBPEMEHHO U3MEPSIET MIHOBEHHbIE 3HAUEHMSI TOKOB C MOMOLLbI0 MHOFOKaHabHO-
ro ALIM. CHsiTble 3Ha4yeHns ALIM obpabaTbiBaloTcs no nporpaMmme UndpoBoi hunbTpauum OTHOCUTENBHO NEPBO
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FapMOHMKM MPOMbILLIEHHOW YacTOThl, B pe3y/bTaTe Yero MOMy4alTCs AeKapToBbl KOOPAMHATHI BEKTOPOB
BXOAHbIX TOKOB C OTHOCUTENIbHOM B3auMHOW (Da3nMpoBKOW. PUNbTpaums OTCEKAET MOCTOSIHHYKO COCTaBSIHOLLYHO
CUrHanoB, BbICLUME TFapMOHMKM, a Takxke O0cCnabnseT 3KCNOHEHUMANbHYKO COCTaBASIOWY0 MpU MepexoaHbIX
npoueccax npv aBapusix Ha JIMHUW.

1.4.1.3 [Ins cpaBHeHWsI C yCTaBKaMMW BbIYMC/ISIETCS AEWCTBYIOLLEE 3HAYEHUE KaX/Aoro ToKa M HaxoauTcst
MaKcMMasibHOe 3HayeHne n3 asHbIX TOKOB.

OAHOBPEMEHHO pacCcUUTLIBAETCS M TOK 06paTHOW nocneaoBaTenbHOCTH no dopmyne (7).

Mpu obpaTHOM YepenoBaHuM a3 Npu pacyeTe Toka 0bpaTHOW nocneaoBaTenbHOCTM Tokn da3 B n C B
dopmyne (7) MeHSIOTCA MECTaMW.

3HayeHusi Moayneil BEKTOPOB BbIUMCIAIOTCS Kaxkable 10 MC M CpaBHMBAKOTCS C yCTaBKaMu, BBEAEHHbLIMU B
YCTPOWCTBO MPY HAaCTPOVKE €ro Ha KOHKPETHOE NMpPUMEHEHME.

1.4.1.4 TMpwu nycke Kakon-nnMbo CTyneHW 3alumnTbl BKAOYAETCS cBeToamon «IMycK 3aluThl» U NpoMCXoauT
ABTOMATUYECKOE YMEHbLUEHNE 3HAYEeHUs1 YCTaBKn Ha 5% ansa ncknodeHust gpebesra n obecneuenust koaduum-
eHTa Bo3BpaTa nopsagka 0,95. MNpu Toke MeHee 0,4 Iyon 77 (T.€. Npu Toke 2 A — Ansl UCNosiHeHns 5 A 1 Npu Toke
0,4 A — onst ucnonHenns 1 A) koacbduumeHT Bo3BpaTa yMeHbLuaeTcs Ao 0,92.

1.4.1.5 [anee 3anyckatOTCs BpEMEHHbIE 3aZlEPXKW, 3afaHHble ANs KaXAoM CTyneHu cpabaTbiBaHus. B
CNlyvyae CHMXXEHWUS BXOAHbIX TOKOB HWXXE MOpora MpouMcxoauT cHpoc BblAEPXKKM BpeMeHWn. [ns 3aBUCUMMBbIX
XapaKTEPUCTUK BblAEpXXKa BPeMeHW YNPaBiseTcs TEKYLUMM TOKOM.

MNMocne BblAEPXKN 3a4aHHOr0 BpeMEeHM BKJIIOUYEHHbIX 3aWMT BKItOYaeTcs ceetoanos «CpabaTbiBaHue» u
NPOUCXOAUT OTK/TIIOYEHME BbIKNOYaTENS C NOMOLbIO pene «OTK.».

1.4.1.6 B MOMeHT cpabaTbiBaHMs KOHTAKTOB pefie NMponcxoant duKcaumnst NpUUnHBL OTKITIIOYEHNS NINHUM
(BuA cpaboTaBLUel 3alMThl, BHELIHEEe OTK/OYEHUE UM KOMaHAa), BPeMeHM cpabaTbiBaHMS 3aliMTbl MPW NOMOLLM
BCTPOEHHbIX YacoB-KaNeHdapsi, a Takke BpeMeHW, NpoLeAWero ¢ MOMEHTa BbisSIBEHUSI YCNOBUIA cpabaTbiBaHus
3aWunTLl O MOMeHTa cpabaTbiBaHus pene «OTKN.» T34y (NO HEMY MOXHO CYAMTb O PeasibHOM MOSIHOM BPeMEHU
peakuun 3aluTbl Ha aBapuio).

Mo curHany oTktoUYeHUs BblktodaTens PO BkaoyaeTcs cBeToamo «ABapUMHOE OTKIIIOUEHME», Hauu-
HaeT Mmuratb ceetoamon <«OTKI.» U MpoucxoauT duKcaumst OBLEro BpPEMEHWU CyLIECTBOBAHUSI aBapUIiHOW
CUTyaummn 7orgr ITO MO3BONSET OnpeaensTs BpeMsi OTK/IIOYEHNSI BbICOKOBOJILTHOMO BbIK/IOUATENS.

1.4.1.7 Pa3MblkaHue KOHTaKToB pene «OTK1.» MpoucXoauT TOMbKO MOCNe paspbiBa LEenu KaTylwKu oT-
KJIIOYEHUS BbIK/IOUATENS 6/I0K-KOHTAKTaMM BbIK/toUaTeNs Ans 3aliMTbl KOHTAKTOB pesie YCTPOMCTBa OT moaropa-
HMsl. AHANOMMYHO peanu3oBaHa W UeMb BK/IOYEHMS BblkouaTens. OTKIIOYEHME pefie YCTpoMCTBa Mpu
HecpabaTbiBaHUN O/I0K-KOHTAKTOB MPOM3BOAUTCS BPYYHYHO, KHOMKOW «COHpPOC», MOCMe CHSATUSI MUTaHUS Lenen
ynpasneHus. [MpeaycMOTpeH KOHTPO/Sb 3@ BpPEMEHEM Mepek/toveHUst BBIKIYATENs, a TakKe BO3MOXHOCTb
OrpaHNYeHns AnUTENbHOCTM BblAaun yNpaBAsoOWMX CUrHAN0B Ha BbixogHble pene «OTkI.» u «Bkn.». MNogpobHee
cM. n.2.5.6.4.23.

1.4.1.8 Mpu nto60OM BKIHOYEHWMN BLIKIHOHATENS C NOMOLLLIO YCTPOWCTBA aBTOMATUYECKN BBOAUTCS YCKO-
peHue cpabaTbliBaHUS NOObIX CTyneHe MT3 B TeyeHuWe BpeMeHu Tymxop+ 1 C. 3agepkka Npu YCKOPEHUU
3a[aeTCa OTAENbHOM YCTaBKOM Tycxop M0 MCTEUEHUM BpEMEHU Tyop+ 1 C YCKOPEHWE BLIBOAMTCS M3 paboTsl, U
Ha4YMHalOT AEMCTBOBaTb Pa3fiMYHbIE YCTAaBKW MO BPEMEHW ANS pa3HblX CTyneHe MT3. Hanuuue yckopeHus no
Ka)x[oW M3 CTyneHei 3afaeTcs ycTaBkamu. Ecnm Bpems 3aepXki YCKOpeHWs 3aaHo 60sbLe BpeMEHU 3aAePKKM
Kakol-n1mbo ctyneHn MT3, To AEMACTBYET MeHbLUAs YCTaBKa.

1.4.1.9 Tpu ycnosun BbiAayun KOMaHAbl Ha OTK/IOYEHUE JIMHUN U OTCYTCTBUU CHUXKEHMS BXOAHOIO TOKa
HUXXE 3afaHHOMO YCTaBKOW Jyppp 3HAYEHUSI B TEUYEHME 3afaHHOr0 YCTaBKOM Typps BpeMeHW, cpabaTbiBaeT
BbIX0AHOe pene «YPOB» W BbIAAET CUrHaN OTK/OYEHUS BBOAHOMO M CEKUMOHHOrO BblKtoYyaTenei. Takum
obpasomM, curHan YPOB 6ygeT BblaaBaTbCs TOSbKO MpU YCNOBUM HecpabaTbiBaHWS BbIKIOYATENS JIMHUW. ITO
MO3BONSIET CHU3UTb BPEMS OTK/IOYEHUS BbILECTOALWEr0 BbIKAOYATENS W YMEHbLUMTb MNOCNeACTBMS OTKasa
BbIK/IOYATENS JIMHWMKW. 3aMKHYTOe COCTOSIHME KOHTakToB pene «YPOB» obecneuvBaeTcs A0 CHMXEHWUS TOKa B
JIMHUN HWMXKE 3aAaHHOMO YCTaBKOM [yppz 3HAYeHUsl. OIMTENbHOCTb 3aMKHYTOrO COCTOSIHUS pene «YPOB» — He
MeHee 1 c.

1.4.2 CamoamarHoCT1Ka ycTponcTsa

1.4.2.1 Tpu BKNIOYEHNM MUTAHUS NPOUCXOAMT MOJIHAs NPOBEpKa NPOrpaMMHO AOCTYMHLIX Y3/10B YCTPOM-
CTBa, BK/OYas caMm npoueccop, N3Y, O3Y, AL, sHeproHe3aBUCUMYLO NaMsTb YCTaBOK, 0BMOTKM BbIXOAHLIX pene.
B cnyyae obHapyxeHus 0TKa30B, @ TakXke Npu OTCYTCTBUM ONEpaTUBHOIrO NUTAHWUS BbIAAETCS CUIHas HOPMasibHO
3aMKHYTbIMW KOHTakTaMu pene «OTkas», U YyCTpoWCTBO 6nokupyetcs. Mpu o6Hapy)XeHUM ntobon BHYTPEHHEN
HeWCnpaBHOCTN BO BPEMS TECTUPOBAHMS YCTPOMCTBO BbIAAET Ha MHAMKALMIO MUratollee cooblieHne 06 oLnbKe,
pacluncdpoBKa coobLieHni NpuBeaeHa B Tabnuue A.1.

1.4.2.2 B npouecce paboTbl NpoLEeccop MOCTOSIHHO MPOBOAUT CaMOAMArHOCTUKY WM MepenporpaMMupyeT
TaK Ha3blBaeMblli CTOPOXEBON TalMep, KOTOPbLIM, €CN ero NepuoanMyeckn He cbpacbiBaTb, Bbi3bIBAeT annapat-
HbI1 cBpOC Mpoueccopa YCTPOWCTBA WM 3anyckaeT BCIO MporpaMMy C Hayana, BK/OYasl MOSIHOe HadasibHoe
camMoTecTMpoBaHue. TakuMm 06pa3oM, MPOUCXOAUT MOCTOSIHHBIM KOHTPOJSIb KaK OTKa3oB, Tak W ClydyailHbix cboeB
YCTPOWCTBa C aBTOMaTUYECKNM Mepe3arnyckoM YCTPONCTBa.
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1.4.2.3 B ycTpoiicTBe MMeeTcs pexuM «KOHTpOsb», MO3BONSAIOWMIA BbIBECTM HA WHAMKATOP TEKYLUUE
3HaueHus1 dasHbIX TOKOB, TOKa Hy/neBOM M OBpaTHOW MOCNEeA0BaTENIbHOCTEN, COCTOSIHAE BXOAHBIX AMCKPETHbIX
CUrHamoB, a TakXe TeKyluue AaTy M BpeMsi. DTO MO3BONSET AOMONHUTENBHO, C y4acTUeM OnepaTopa, NpoBEPUTb
LIeNTOCTHOCTb BXOAHbIX LIENei U NpaBUIbHOCTb YCTAHOBKUM TEKYLLEro BPEMEHW. B pexxnme «KOHTpPO/b» MOSTHOCTbIO
COXPaHsIOTCA BCe (hyHKLUMM 3allMTbl, MO3TOMY HUKAKOro BBOAA Naposs He TpebyeTcs.

1.4.3 CTpyKkTypHas cxema

1.4.3.1 TOKM KOHTPONMPYEMOMN JIMHUW MOCTYNAaOT Ha BXOAHbIE U3MEPUTENbHbIE TpaHC(HOpMaTOpbl, OCY-
LecTBASOWME rafibBaHUYECKYHO Pa3BsA3Ky U COracoBaHWe YpOBHEN CurHanoB. [lanee oHW NOCTYMaloT Ha MoAaysb
MMKPOMPOLIECCOPHOrO KOHTPONAepa, rae npeasaputenbHO GUAbTPYIOTCS, @ 3aTeM OuM@POBLIBAOTCS aHasoro-
undpoBbiM NpeobpasoBaTtenemM ALIM. LidpoBolt curHanbHbIA NpoLeccop npousBoavT uUMdpoByo 06paboTky
CUrHanoB. MNony4deHHble AaHHbIE NepeaatoTcs rMaBHOMY NPOLLECCOpPY.

1.4.3.3 Moaynb MHAMKAUMM M KNaBMaTypbl NMO3BOMSET OMNpalUMBaTb COCTOSIHME KHOMOK, BbIBOAWUTb MH-
opmaumto Ha Tabno B 6yKBEHHO-LMMPOBOM BUIE, @ TaKxXe YNpaBisTh NOACBETKOW MHAMKATOPA.

1.4.3.4 PexuMbl paboTbl YCTPOWCTBA 33[al0TCA C K/ABMATypbl, cofepXalleid 6 KHOMOK Ans Avanora
(«Bbixop», «», «—>»,«T», «I», «BBog»), KHOMKy «COpoc» Ans cbpoca cUrHanM3aumm v ynpasieHus, a Takke
KHOMKW OnepaTMBHOro yrnpasneHus. O6cny>kmBaHue KnasuaTypbl U MHAMKATOpPA OCYLUECTBASET nnaTa ynpasne-
HUS! AUCTTIEEM U KNaBUaTypOW.

1.4.3.5 Moaynb ONTPOHHbLIX BXOAOB OCYLLECTBASIET rafbBaHUYECKYIO Pa3Bs3KYy BXOAHbLIX CUIHANOB OT
CXEMbl YCTPOMCTBA M, B 3aBUCMMOCTU OT MCMOMHEHWUS, pacCYUTaH Ha HOMUHANbHBIN YPOBEHb BXOAHLIX CUIHANOB
220 B NOCTOSAHHOrO, BLINPSAMAEHHOMO AN NEpPEMEHHOro Toka v 110 B NOCTOSIHHOrO ToKa.

1.4.3.6 Moaynb BbIXOAHbIX pefne coaepXUT CUrHanbHble U CUNOBbIE pene ANs YrnpaBieHUs NOAKIYEH-
HbIM 060pyAOBaHMEM. KOMMYTMPYIOLLME KOHTaKTbl Pefie BbiBeAEHb! HAa BHELLHWE KJIEMMbI YCTPOWCTBA.

1.4.3.7 Mogynb nuTaHusi obecrieumBaeT BCe GI0KM YCTPOWCTBA HEOOXOAMMBLIMU HAMPSXKEHWSIMU U Bbl-
MoSIHEH Mo cxemMe C 6ecTpaHchOpMaTOpPHLIM BXOAOM. ITO MO3BOJISIET OCYLUECTBUTH MUTAHME YCTPOMCTBA OT
NCTOYHMKA KaK NepemMeHHOro, Tak 1 MOCTOSIHHOroO TOKa.

1.4.3.8 Bnok nuTaHus BblAAeT CTabunuMpoBaHHble Hanps>xeHus 5 n 12 B.

1.4.4 OnucaHue BXOAHbIX aHaNoroBbIX CUrHanoB

1.4.4.1 Knemmbl I Iz v I npegHa3HayeHbl ANsl NMOAK/OYEHMSI BTOPUYHBLIX OBMOTOK WM3MEPUTESbHBIX
TpaHcchopMaTopoB ToKa MMHUKM. O6MOTKM 06513aTenbHO A0MKHBI 6bITb NpaBUbHO chasmMpoBaHbl. KneMmbl Havana
06MOTOK MOMeuyeHbl 3HakoM «*». Mpu oTcyTcTBUMM UTT B pase B BxoAHblE KEMMbI OCTaloTCa cBO6OAHbIMU, @ B
ycTaBkax KoHdburypaumm 3aaaetcsa «TT dasbl B OTkn». B TakoM cnyyae 3HayeHue Toka B ase B paccuntbiBaeT-
cs1 no dopmyne (1). na sHeprocuctem ¢ obpaTHbIM YepenoBaHneM a3 ACB npeaycMOTpeHa ycTaBka «Yepepno-
BaHue a3 —TpssiMo/O6paTHO», YTO CYLLECTBEHHO AMs1 PACYETHBIX 3HAYEHUI Toka L.

[ns yMeHbLIeHNs NOrpeLlHoOCTU M3MEPEHMsT TOKa MPU HACbIWEHMN NepBUYHbLIX TpaHChOPMaToOpoB TOKa
Ans asHbIX 3HaYeHUM NPUMEHEH anrOPUTM BOCCTAHOBJIEHMS CUHYCOMAANbHOW (opMbl CUrHana.

1.4.4.2 [ns noaBoaa Toka 3, NMMHWM ANs peanu3aumuy 3aluThl OT 3aMblKaHWI Ha 3eM/0 NpeaHa3Hade-
Hbl knemmbl 31, MonspHocTb noakntoveHns TTHIM K BXOAHBIM KfieMMaM YCTpOWCTBa 6e3pasfnnyHa, Tak Kak
YCTPOWCTBO paboTaeT Nno MOAYM0 CyMMbl BbICIUMX FrApMOHKK 3, 5, 7 1 9-1 BKJIOUMTENBHO, MM60 MO MOAYSIO TOKa
OCHOBHOM 4YacToTbl. KaHan Toka 3/, BbICLUIMX FAPMOHUK OTKanMbpoBaH Ha BTOPUYHOE 3HAYeHWe Toka, Hemnocpesa-
CTBEHHO MOJABAEMOr0 Ha BXOAHbIE KJIEMMbI YCTPONCTBA.

1.4.5 OnucaHue BXOAHbIX ANCKPETHbLIX CUrHaoB

1.4.5.1 CoctosHue Bxoaa «Bxop PINO» cny>xuT ans KOHTPONS COCTOSIHUSA BblKoYaTens AMHun «OTK0-
YeHo», nepeaayn COCTOSAHWUA Ha BbixoaHoe pene «PlNO» (C ydeToM «3awmTbl OT Apebesra KOHTakToB»), a Takxke
ANS MHAVKAUMKU €ro Ha nepeaHei NaHenmn yCTponcTBaa.

1.4.5.2 CoctosHue Bxoga «Bxop PIB» cny>XWUT ANS KOHTPOAS COCTOSIHUS BbIKOYaTENs NMHUK «Bkntoye-
HO», MOBTOPEHWUS COCTOSIHWUSI Ha BbIXoAHOe pene «PlB», a Takke AN WMHAMKAUMW €ro Ha nepeaHen naHenm
YCTpOWCTBa.

OfHOBPEMEHHO A0/KeH 6biTb aKTUBHBIM TOMBbKO OAMH M3 3TUX ABYX CMrHanoB. OgHOBpEMEHHOe Hanuune
WM OTCYTCTBME CUrHanoB B TedyeHue 6onee uyem 10 C BOCNPUMHMMAETCS Kak Ob6pbIB KaTyleK BK/lOYe-
HWUA/OTK/IOYEHUS BbIKSOYATENS U AMArHOCTUPYETCS HaAnNUCbio Ha uHamkatope «HewcnpasHocTb KB/KO». TMpu
3TOM cpabaTbiBaeT pene u BKIIOYAETCa cBeToAMoA «HencnpaBHOCTb>.

1.4.5.3 Bxoa «CurHan rasoBoW 3alluTbl» NpeAHa3HayeH ans cpabaTbiBaHWS NpeaynpeauTenibHON CUrHa-
nuM3aummn M pukcaummn npy NepBbiX MPU3HaKaxX BblAENEHWsI rasa, €C/iv YCTPOWCTBO MPUMEHSIETCS AJS 3aluThl
TpaHcgopMaTopa, HanpuMep, COBCTBEHHBIX HYXA.

Bxon «[a30Bas 3alimMTa» OCYLLECTBNSET HEMeAIEHHOEe OTK/IIoUYEHME BhiKovaTens. B ciyyae npumeHeHus
YCTPOWCTBa ANS 3alUWTbl JIMHWIN [aHHbIA BXO4 MOXET WCMOSIb30BaTbCA Kak BXOA4 6e3YCNOBHOMO OTKI/IOUEHMS
BblktovaTens. deicteue AMNB npu 3ToM 610KMpyeTCs.

HaxkaTve Ha KHOMKy orepaTMBHOMO ynpaBfieHns «la3oBas 3almuTa» nepeBoavT AEWCTBME CUrHana, no-
CTyraloLLero Ha KOHTaKTbl «[[@a30Bas 3alimMTa», C OTKIIOYEHUS BbIKOYATENS JIMHUM HA CUrHaNM3aumio, npu 3ToM
ero geincrsne 6yaet aHanormyHo Bxogy «CurHan rasoBoi 3awwmThbl». MOBTOPHOE Ha)kaTue MepeBoAUT AelcTBUE
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BXOAA@ C CUrHanM3aumM Ha OTK/toYeHMe. TeKylMn peXxuM paboTbl BXOAA MOKa3blBAETCA MHAMKATOPOM BO3/e
KHOMKW OnepaTMBHOrO yrpaBfieHus.

1.4.5.4 Bxop «AsTomat LUM» npegHasHadeH Ans curHanusaumMm nponagaHns HanpsbkKeHust Ha LWnHax nu-
TaHWUs 3aBoAa NMpPYXXMH NMb0o ANs KOHTPOS FOTOBHOCTU BhIKtoYaTens, nogpobHee cm. n.1.2.6.12.

1.4.5.5 Bxoa «Cbpoc curHanmsaumm» MOXET MCMOoSIb30BaTbCs A8 ANCTaHLUMOHHOro cbpoca CBeETOAMOA0B
YCTPOMCTBa M MpeaynpeanTesibHON CUrHaNM3aumun, HanpyMep, OT BHELWHEN KHOMKW WM MO TeneynpasiieHuIo.
[elicTBMe BXOAa aHa/IOrMYHO HaXkaTUIO Ha KHOMKy «CHpoc» Ha SIMLEBON NaHenu.

1.4.5.6 Bxopa «PaspeweHve TY» npeaHa3sHadeH ansl Bblbopa MCTOYHMKA KOMAaHAHOMO YMpaBfieHWsl Bbl-
KntouaTeneM. Pexxum paboTbl 3TOro BXoAa onpeaensieTcsl ycraBkoi «Pa3pelieHne TY». B nonoxeHun «Mepekn.»
pexuMm paboTbl onpegensieTcss nepeknodaTeneMm «MY/TY», noakmyeHHbIM K Bxoay «Paspewenne TY»: npu
HaM4MM CMrHana paspelleHo TeneynpaeneHne (0T BxogoB «OTk/. oT TY», «Bka. oT TY» M OT IMHUK CBA3N), NMpu
OTCYTCTBUW — ynpasfieHue OT Kkiya. B nonoxeHun «Bcerpa» TeneynpasneHve W yrpasfieHWe OT K/oya
pa3peLleHbl BCeraa, 3ToT peXxuM Takke MOXET MCMob30BaThCs, eCnv nepekntoyatens «MY/TY» pa3pbiBaeT Lenm
«OT1KN. OT TY», «OTK/. OT KtoYa», «Bkn. oT TY» n «Bkn. OT Ko4a» 1 He 3aBoAnTCS Ha Bxog «Pa3pelweHne TY».
B nonoxeHun «Ha BKkn.» pexum paboTbl onpenenseTca nepekntovateneMm «MY/TY», NOAKMOYEHHbIM K BXoAy
«PazpelueHne TY», HO AENCTBYET OH TONbKO Ha KOMaHAYy BKJIOUEHMS, OTK/IIOYEHUE B 3TOM PEXMME PaspeLLEHO
BCerga.

[eicTBME 3alMT Ha OTKJIIOUYEHME BbIKIOUYATENS COXPAHSETCA B /II060M pexume.

1.4.5.7 Bxoppbl «Bkn. oT knoya» n «OTKA. OT KIoYa» npeAHasHayeHbl 415 BKAKOYEHUS N OTKOYEHMS
BbIK/IIOYATENS KJTHOUYOM YrpaB/ieHus.

1.4.5.8 Bxogbl «Bkn. no TY» n «Otkn. no TY» npegHasHayeHbl AN ANCTaHLMOHHOMO BKJIIOYEHMS U OT-
KNHOYEHWS BbIKOYATENA MO TeneynpasieHnio Npyu NCNOoIb30BAaHUN CUCTEM TeNIEMEXaHWKM.

MmeeTca ocobeHHOCTb paboTbl Mo Bxoay «Bkn. oT TY», a TakKe KOMaHAbl «BKIOYEHME MO JIMHUUN CBSA3N».
Mpu 3agaHHON ycTaBke «KBUTMpoBaHMe — OTK/I» 3TMMM CUTHAaMM MOXHO BKJIOYAThb BbIK/IKOYATENb NpUCoeau-
HeHns 6e3 onepaumn «KBUTUPOBaHUSA». Takas dyHKUMsS HeobxoauMma npu paboTe C HEKOTOpbIMKM CUCTEMaMu
TenemexaHuku nunnm SCADA cuctemamu. lMNpu 3agaHnm yctaBku «KeuTupoBaHue — Bkn» nepen AaHHbIMU KOMaHAa-
MW HEOBXOAMMO CHayana «CKBUTMPOBaTb» aBapuUMHOE OTKIHOUYEHWE, AaB PyYHOE MOATBEPXKAEHME OTKOUYEHMS, a
JMLWLb 3aTeM BK/IIOYaTb BbiKoYaTeNb. [na Bxoaa «Bkn. OT Koda» «KBMTUpOBaHMe» obs3aTenbHO Bceraa.

1.4.5.9 Bxogbl «AYP» n «4AlMB» npefHasHa4yeHbl A5 OTKIOYEHNS M BKIIKOYEHUS MpUCOeanMHeHus no
CUrHanaMm 4YacToTHOW Pasrpy3ku CETW OT BHELUHEro, Kak NpaBu/Io, LUEHTPann3oBaHHOro ycrponctea AYP. CurHan
YAIMB BK/IIOYAET JIMHUIO TOJSIbLKO B TOM C/lyyae, ecnn oHa 6biia oTkaodeHa cnrHanoMm AYP. Pexxum YATB moxer
MporpaMMUpPOBaTbCA YCTAaBKOW KOH(UrypaLUnmn Kak BHYTPEHHWIA MW BHELHWIA. pu BHELLHEM pexuMe obpaTHoe
BKJIIOYEHME NIMHUM NPOM30OMAET MOCNe Nogayn curHana Ha Bxofd «YAMB», a mpu BHYTPEHHEM — MPU CHSATUM
cirHana «A4YP», npu 3ToM Bxog «YAlB» He ucnonb3yetcd. B 3ToM pexxume BbiBog AYP C NOMOLLLIO KHOMKK
onepaTUBHOro ynpasneHust «AYP» nocrne OTKYEHUs Bblk/ouaTens curHanoMm AYP nopencTsyeT aHanornyHo
CHSATWUIO 3TOr0 CUrHana, To €CTb BKITOUUT JIMHUIO.

JTioboe BrtoyeHne nmuHum oT YAIMB (co Bxoga «4YAIMB» npu BHewHeM pexume YATB unmn cHaSTUM curHana
AYP npu BHyTpeHHeM) ByaeT BKIOYATb BbIKNOYaTENb Yepe3 BPeMS], 3aflaHHOE YCTaBKON Tuyang. TO cAenaHo ans
pasHoCa BO BPEMEHW NPOLIECCa BKIOUYEHNS HECKONTbKUX MPUCOEANHEHUIN ANSt YMEHbLUEHWUS Harpy3ku Ha akKyMy-
NATopHyto 6aTtapelto.

1.4.5.10 Bxog «/[lyroBasi 3awmTta» mcnonb3yeTcs Ans 6e3ycnoBHOro OTKIOYEHMS BbIKNoYaTens npu cpa-
6aTblBaHMM AaTyMKa Ayrv, YCTAHOBMIEHHOro B sveike. AMNB npu cpabaTbiBaHMM aBTOMATUYECKU 3anpellaeTcs.
Bo3MoyXeH KOHTPO/b AYrOBOM 3aLUMThI MO TOKY.

1.4.5.11 Bxoa «BTtopoi Habop ycTaBOk» BBOAWUT B AEMCTBME YCTaBKM M3 BTOpOro Habopa. Ecnu Bxop
OCTaBWUTb HEMOAKMOYEHHBIM, TO UCMOMNb3YETCS TONbKO OAMH (NEpBbI) Habop.

1.4.5.12 Bxogbl «Bxoa 1»...«Bxoa 6» npeaHa3HayeHbl ANS PacLUMPEHUst BO3MOXHOCTEN YCTPOMCTBA.
CBolcTBa KaXxaoro BXoAa 3aaloTcsl OTAENbHO C NMOMOLLbIO YCTaBOK B COOTBETCTBYIOLLUMX Ipynnax, noapobHee CM.
n.1.2.13.

1.4.6 OnucaHue BbIXOAHbIX pene

1.4.6.1 Pene oTknoveHns Bbikmoyatens «OTkN.1» n «OTk1.2» COBEPLUIEHHO OANHAKOBLI U YNpaBgioTCs
npoLeccopoM napannenbHo. Pene BO3AEWCTBYIOT Ha KaTyLIKy OTK/IOUeHUs BbiknovaTens. [lBa pene caenaHo
NCKNIOYMTENBHO C LEsblo MOBLIWEHUST HAAEXHOCTU OTK/oYeHUss npu asapusix. [pu 3TOM pe3epBUpYIOTCA
BbIXOAHOM Kackag pernctpa, ynpaBastolmid KoY, COBCTBEHHO 3MeKTpOMarHuTHoe pene. Mpu NoaKIoYeHUM
pekoMeHAyeTCs BK/IloYaTb NapanfiefiHO BbIXOAHbIE KOHTAKTbI OT pa3HbIX pese.

1.4.6.2 Pene «Bkn.» npepgHasHayeHO ANsl BKIOYEHWUS Bbik/OYaTens. Pene Bo3gelCTBYET Ha KaTyLUKY
BKJTIOYEHUS BbIK/TOYATENS.

Mpn NpoekTpoBaHMN HEOHXOANMO CNeanTb 3a BO3MOXHOCTHIO NMOBPEXAEHUS KOHTAKTOB pesfe, eciv OHK
6ynyT pasMblkaTb MOCTOSIHHBIM TOK cBbilwe 0,5 A npu HanpsbkeHun cebiwe 100 B, n npu HeobxoaMMOCTM
NMPUMEHATL NMPOMEXYTOYHbIE perne.

1.4.6.3 Pene «YPOB» npegHasHayeHO NS BblAadu CUrHana Ha OTK/OYEHUE BbIWECTOSWMUX BblK/IoYaTe-
Neli Npu oTKase CBOEro.
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1.4.6.4 CneuuanbHble nporpaMMmmupyemole pene «Pene 1»...«Pene 4» nMeloT BO3MOXHOCTb MPOrpaMMHO
NoAKIIOYaTbC K OAHOW M3 6O0SbLIOF0 KOSIMYECTBA BHYTPEHHMX TOYEK NOrMYeckon hyHKLMOHANbHON CXEMbl
YCTpOMCTBa, MpuaaBasl AOMOSIHATENbHYIO MMBKOCTb TEPMUHANY MpyU NMPUMEHEHUW. [OMOSIHUTENIbHO BO3MOXHO
BBEAEHME 3aflaHHOW BPEMEHHOM 3aAepPXXKM Ha cpabaTbiBaHWe, a Takke (yHKUMS 3anoMUMHaHUS cpaboTaBLluero
coctosiHust ao ero cbpoca (aHanor dyHKkUun 6nmHkepa). Cpean TOUeK MOAKIHOUYEHUS — BCE OCTaslbHbIE PENE,
4YTO6bI MOXXHO 6bINI0 YBEIMUNTD YMCIO UX BbIXOAHbIX KOHTaKTOB Npu HeobxoanmocTu.

1.4.6.5 Pene «Myck MT3» cpabaTbiBaeT Npu nycke 060l M3 BBEAEHHbIX Ha OTK/IIOYEHWE CTyneHen MT3.
Pene npeaHa3HaYyeHO ANs OpraHM3auUMKM CXEMbl 3alUMThbl LUKWH, NyCcKa BHELHeN cxeMbl YPOB, KOHTpONs YyBCTBU-
TenbHOCTM MT3 U Apyrvx Uenen.

1.4.6.6 Pene «OTKa3» KOHTPONMPYET paboTOCNOCOBGHOCTL CaMOro yCTponcTBa. HOpManbHO 3aMKHYTble
€ro KOHTaKTbl pa3MbIKaloTCsl MpY cpabaTbiBaHUM penie B Cly4Yae Ha/IMumns OnepaTMBHOINO NMUTAHUS U MOC/E MOSHOM
NpoBepKM paboToCnocobHOCTU YCTPOWUCTBa ero (pyHKUMEN caMOAMarHoCcTMku. Pene npeaHasHayeHo Anst paboTol
Ha aBapwUIHO-NPeayNpPeanTENbHYIO CUrHAIM3aUMo NoacTaHummn. Mo gaHHOMY BbIXOAY PEKOMEHAYETCSl yCTaHaBU-
BaTb AOMNO/HUTESNbHbIN BHELLHWI BAIMHKED.

1.4.6.7 Pene «CurHanusaumsi» cpabatbiBaeT npu ntobbiX HEMCMPABHOCTAX BO BHeLWHeM 060pyaoBaHUM,
KOTOpble 0bHapy>XuBaeT cucteMa AnarHOCTUMKKM TepMmnHana (cM. Tabnuuy 14), npu niobom cpabaTbiBaHUM 3aLLMTI
(B TOM uMcCne Ha OTK/OYEHHOM MAM HecpaboTaBlueM BbiK/OYaTene), NpyM CaMOMNpOM3BOSIBHOM OTK/IHOYEHMM
BbIK/OHaTENS.

[aHHoe pene MOXeT NporpamMMMpoBaTbCs Kak Anas paboTbl B HenpepbiBHOM pexuMe, A0 cbpoca ero
KHOMKOM «COpoCc», Tak U B MMMY/IbCHOM PEXMME C 3ajaBaeMOMN ANIMTENIbHOCTbIO CpaboTaBLIEro cocTosiHus. Mpu
3TOM NpU NOSIBNIEHUM HOBOW HEWCMPABHOCTU pesie cpaboTaeT BHOBb. TO YAOBHO A/ NpeaoTBpaLleHns 6110Ku-
POBKW CUCTEMbI LIEHTPanbHOW CUMHAIM3ALMKN NMOCTOSIHHO «BUCSLLMM>» CUTHAMOM.

1.4.6.8 Pene «ABapuiiHoe OTKJIlOYEHWE» cpabaTbiBaeT npu NtoboM He KOMaHAHOM OTKIHOHYEHWUW BbIKIIO-
yartens, onpeaensieMoM no coctosiHuio Bxoaos «Bxoa PINO» n «Bxopg PMB», B TOM uMcie, 1 CamMOnNpon3BOSIbHOM
(HanpuMep, MeXaHUM4YecKoM OTK/ItoYeHun). [aHHoe pene npeaHasHayeHo AN BblAauu CUrHana aBapUiAHOM
CUrHanm3aummn n cbpacbiBaeTcs Nocse «KBUTUPOBaHMS» BbIK/OYATENS.

1.4.7 OnucaHune KHOMOK onepaTUBHOIO ynpasneHus

1.4.7.1 KHOMKM onepaTMBHOMO ynpaBneHns npeaHasHadeHbl 415 BbiBOAA 3alUMT M3 paboTbl v nepeso-
[@ Ha CMrHanu3aumio NepcoHasioM MOACTaHUMIA MpY NPOBEAEHUM ONEepaTUBHLIX MepekntodeHuin. Ons paboTbl C
3TUMM KHOMKaMWU He TpebyeTcs 3HaHMe napons. [ns 3aliuTbl OT C/TyYaHOro HaxaTusi HeobxoaMMO CHadana
HaXkaTb KHOMKY «_—~_» W, He OTNycKas ee, HaXkxaTb HEO6XOAMMYIO KHOMKY OMepaTMBHOMO YrpaBfieHusl.

Tekylmii pexxum paboTbl YKkasblBaeTCA MHAMKATOPaMM CnpaBa OT KHOMKKW. MNoraleHHoe cocTosiHue o6ounx
WHAMKATOPOB, O3HAYaEeT, YTo (PYHKLMS BbiBEAEHA YCTABKOW.

YnpaBneHve KHOMKaMy OnepaTUBHOrO YNpPaBfeHUs TaKXKe MOXET OCYLeCTBNSTbCA no obomy KaHany
CBSA3U.

1.4.7.2 KHonka «YPOB» n03BONSIET OMEpPaTMBHO OTKMOYATb AEWCTBME 3aluWThl JSIMHMM MO BbIXOAAM
«YPOB» Ha BBOAHOW W CEKUMOHHLIN BLIK/IHOYATENN WM NpefHa3HayeHa Ansl NpoBeAeHMs] Hanado4HbIX paboT Ha
JIMHUMN,

1.4.7.3 KHonka «AYP» nossonsieT BbiBecTn duaep u3 nog fencteus AYP mam npu HeobxoamMmocTu
BK/IIOYUTb DMAEP, OTKIIOYEHHDBIN OT curHana AYP.

HaxaTne Ha KHOMKy nocne oTkMtodeHnss ot AYP, npu 3agaHHOM ycTaBke KoHdwurypauum AYP —
«BHYTpeHHee», NO3BO/IUT BK/OYUTb NPUCOEAMHEHNE Yepe3 BpeMs, 3aaHHOE YCTAaBKOW Ty/s.

1.4.7.4 KHonka «AlB» no3BosisieT onepaTMBHO BbIBOAUTL U3 AencTeus AlMB, ecnin ero paboTta 6bia pas-
pelleHa yctaBkamu. [pu 3TOM BKoYaeTcs ceetoamos «bnoknposka AlB».

1.4.7.5 KHonka «[a3o0Bas 3aliMTa» MO3BOJISIET OMNEPATMBHO MepeKIoYaTh AEWCTBUE curHana «lasoBast
3aWmTa» C OTK/KOYEHUS BbIKKOYaTeNs Ha CUrHanu3aumio. IT0 MoXeT noTpeboBaThCs, Hanpumep, Npu OOSUBKE
Macna B TpaHcdopMaTop Mpu UCMOMb30BaHNM YCTPOMCTBA B KAYECTBE 3alUMTbl TpaHChopMaTopa.

1.4.7.6 CocTosiHMEe OpraHOB OMEPaTMBHOIO YMpPaB/IEHUS, Pa3MELLEHHbIX Ha MepeaHelt naHenu yCcTpou-
CTBa, (pMKCMpYeTCs B NaMsTW aBapuil B MOMEHT BblAa4yM KOMaHAbl Ha OTK/oYeHMe. 3TO NO3BOJISIET B HeobxoaW-
MbIX Cly4dasiX BbISIBUTb OLUIMOKM AEXYPHOIO NepcoHasna npu KOMMyTaumm.

1.5 MapkupoBka n nnombuposaHue

1.5.1 Ha kopnyce ycTpoWCTBa MMEETC MapK1pOBKa, COAepXaLlas creaytolwme AaHHbIe:
— TOBapHbIN 3HaK;

— 06o3HaueHne («Cupuyc-2-J1» nnm «Cnpuyc-21-J1» nnn «Cnpuyc-2J1-02»);

— WUCMOJSIHEHME MO HaNpPsH>KEHUIO ONepaTUBHOIO NUTaHWS;

— UCMOSIHEHME N0 UHTepdECy MMHUK CBSI3W;

— 3aBO/ICKOI HOMEp;

— JaTy usrotoeneHus (Mecsu, rog).

1.5.2 OpraHbl yrnpaBneHust 1 UHAVKALUMKN YCTPOWCTBA, @ TaKXKe K/IEMMbl NMOAK/IIOUYEHMS] UMEIOT MOSICHSH0-
Lne Haanmeum.
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1.5.3 Mnom6upoBaHWe yCTPOMCTBA OCYLLECTBASETCS C NOMOLLbIO NIOMBUPOBOYHOW KNENKOMN NEHTHI.

1.6 YnakoBka

1.6.1 YnakoBka ycTpoicTBa npousBeAeHa B COOTBETCTBUM C TpeboBaHusaMu TY 3433-002-54933521-2009
[Ns YCOBUIA TPAHCMOPTUPOBaHMS, yKasaHHbIX B pa3aene 5 HacToswero P3.

1.6.2 TpaHcnopTHas Tapa MMeeT MapKMpoBKY, BbIMOMHeHHYO no MOCT 14192-96, un coaep>XuUT MaHuny-
NAUMOHHbBIE 3HAKMW.
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2 WCrOJ1Ib3OBAHME MO HASHAYEHUIO

2.1 SkcnnyaTaumoHHbIE OrpaHUYeHus

2.1.1 KaTeropuyecku 3anpellaeTcs NOAKIOUYEHNE YCTPOUCTB C WUCMOSIHEHUEM MO HamnpshKEHWUIO ornepa-
TMBHOIo NuTaHusa 24, 48 n 110 B NOCTOSAHHOro ToKa K onepaTtMBHOMY HanpshkeHuto 220 B, Tak Kak 3TO NpuUBOAUT
K BbIXOZy YCTPOWCTBa U3 CTpos.

2.1.2 KnuMaTuuyeckue YC/IoBUSI 3KCMJTyaTauuyM YCTPOWCTBA AOJ/MKHbI COOTBETCTBOBATb TpeboBaHMAM
n.1.1.3 Hactosiwero P3.

2.2 TloprotoBka U3aenunst K NCNosb30BaHNIO

2.2.1 Mepbl 6e30MmacHoCcTH

2.2.1.1 NMpw paboTe c ycTpoicTBOM HeobxoanMo cobnoaaTth 0blime TpeboBaHUs TEXHUKN 6€30MacHOCTH,
pacnpoCTPaHAIOLIMECS Ha YCTPOWCTBA peNeiHoN 3allWThl U aBTOMATUKN SHEPTOCUCTEM,

2.2.1.2 K akcnnyaTauum AOMNYCKaOTCs /iMLa, M3yUMBLUME HAcTosiwee P3 1 npollealine npoBepky 3HaHWiA
npaBu/1 TEXHUKM 6E30MACHOCTM M 3KCMyaTaLuun 3NIEKTPOYCTAaHOBOK 3IEKTPUYECKMX CTAHUMIM U NOACTaHLMNA.

2.2.1.3 YCTpONCTBO AO/MKHO YCTAHAB/IMBATBLCA HA 3a3e€MJIEHHbIE META/IIMUYECKME KOHCTPYKLIMK, NMPU 3TOM
HeobXoaMMO COEANHUTL 3a3eMNSIOLMIA BONT YCTPOMCTBA C KOHTYPOM 3a3eM/ieHNUst MeaHbIM MPOBOAOM CEUYEHWNEM
He MeHee 2 MM’

2.2.2 Tlopsanok yCTaHOBKM

2.2.2.1 BHewHwWIA BUA YCTPOMCTBA NpMBEAEH Ha pucyHkax .1-T.4. MexaHu4eckas ycTaHOBKa YCTPOWNCTBa
Ha NaHeslb MOXET NPOU3BOANTLCS C MOMOLLbIO 4-X BUHTOB COr/lTaCHO pa3MeTKe, NPMBEAEHHON Ha pucyHke I.7.

2.2.2.2 JnekTpuyecKkas Cxema MNoAKIIoYeHNs NpuBeaeHa Ha pucyHke [.1. YepeposaHue a3HbiX TOKOB
06513aTeNbHO MPOBEPSIETCA MOC/E MOCTPOEHUS BEKTOPHOW AMArpaMMbl Harpy304HOro pexuMa, NoslyyeHHON B
pexuMme «KOHTposb», a TakKe Mo 3Ha4yeHuto Toka . TOKM AO0MKHbI NOABOAUTLCS C MPsSIMbIM YepeaoBaHueM ¢has.
B Tex aHeprocuctemax, rge npuHATo obpaTHoe yepenoBaHue has, TOKM NOABOAATCS COrflacHO MApPKMPOBKE Ha
YCTPOMCTBE, HO aKTMBM3MPYETCS YCTaBKa KOHdUrypaumum «ObpaTHoe YyepenoBaHue das».

OnepatuBHoe nuTaHne =24 B, =48 B, =110 B, =220 B nnun ~220 B (B 3aBUCUMOCTW OT UCMONHEHMS) NOA-
K/OYaEeTCs K KOHTaKTaM «[lutanue». Ans ncnonHeHns 220 B nonspHOCTb NOAKIOYEHNS MUTAHNS MPOM3BOJIbHAS,
ANs UCnonHeHun =24 B, =48 B n =110 B Ha kneMMy 1 NoABOAMTCS «+>», Ha KNeEMMY 2 MNOABOAUTCS «—»,

2.2.2.3 ABTOMaTUYECKME BbIKNOYATENN, UCMONb3YEMbIE OIS 3aLUMTLI Lienei onepaTMBHOIO ToKa YCTpon-
CTBa, BbIOMpPalOTCS U3 yCroBuiA paboTbl B HOPManbHOM PEXMME M MpU KpaTKOBPEMEHHOM BpOCKe TOKa BO BpeMSsi
noaayn NuUTaHus.

MaKcMMarnbHbI TOK, MOTPebISiEMbIN YCTPOMCTBOM Npu paboTe, onpeaensieTcst no dopmyne:

Pyakc _ 25 (Bm) _

Upir 176 (B)

)4 0,15 4 (10)

PABOYHUH MAKC —

HYCKOBOI‘/‘I 6p0COK TOKa B MOMEHT noAayun Hanps>XeHnsa nuTtaHna Ha NoCTodHHOM onepaTuBHOM TOKe:

UMAKC — 242 (B)
RYCTP + RHCTO‘]H 30 (OM) + RHCTO‘IH

<814 (ana R, royy =0) (11)

IIYYCK -

HYCKOBOﬁ 6p0COK TOKa B MOMEHT NoAayun Harnps>XeHusa NnUTaHna Ha nepeMEHHOM ONeEpPaTUBHOM TOKE:

Upee XV2 341(B)
Rycrp + Rycrouy 30 (Om) + R,crouy

<1L54 (anaR,cr0uy =0) (12)

]HVCK -

TaknM 06pa3oM, 3aLUMUTHLI aBTOMATUUYECKUI BbIKOYaTESb, YCTaHaBIMBAEMbIV B LIENSX NMUTaHWUS YCTPOW-
CTBa, [AO/MKEH WMETb TOK TEMMOBOMO PACLUENUTENS! CBbIWE 3HAYEHUS Ipisoumi makc, @ TOK 3NEKTPOMArHUTHOM
OTCEYKM — CBblWe 3HaYeHUS Lryox

Kak npaBwio, NUTaHWe yCTPOMCTBA KakK B LIENSX MEPEMEHHOro, Tak U MOCTOSIHHOrO OnepaTMBHOMO TOKa
OCYLLECTB/ISIETCA Yepe3 aBTOMaTUYeCKune BbIK/oHaTeM C HOMMHasbHBIM TOKOM 2 A (XapakTepucTuka cpabaTbiBa-
Hus K).

2.2.2.4 BHellHWe 3neKTpuyeckne uenu NoAKAYATCA NPy NOMOLUM KNEMMHbIX KOSTOA0K.

2.2.2.4.1 W3mepuTenbHble TOKOBbIE LIEMM MOAKIOYAOTCA K KNeMMHON konoake X1. KneMMHas konogka
MO3BOMSIET 3aKUMaTb OAHOXMIbHbIA MM MHOFOXMIbHBIN MPOBOA ceyeHueM ot 0,33 go 3,3 MM%. B cnyuae
NCnosb30BaHus NpoBoaos 60nbLlIero ceyeHnss HeobxoaMMo NpUMeHsTb Y-06pasHble HaKOHEYHWUKN.

2.2.2.4.2 BxofHble, BbIXOAHbIE 3MeKTpUYeckne Lenu, Lenu onepatMBHOro NUTaHUs U IMHUK CBSA3U MOA-
K/IOYAOTC K Pa3beMHbIM KIEMMHBbIM KoflogkaM X2-X7 («Cupuyc-2-J1») wnnn X3-X9 («Cupnyc-21-J1»). TMpu
MOHTa)Ke HeobXxoaMMO CHayasia BCTaBUTb OTBETHYIO YacTb B pPa3beM MO BCEWN AnMHe, 3aTeM, y6eaMBLUWCH, YTO
3aLlenkHynuce 60KoBble nacTMaccoBble MKCATOPbl, 3aBUHTUTL ABa (PUKCMPYOLWMX BUHTA. KneMMHas Konoaka
MO3BOMSIET 3aXMMaTb OAHOXWUbHBINA MM MHOTOXWbHBIA NPoBOA ceyeHneM ot 0,08 o 3,3 MM,
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2.2.2.5 BbIXoAHble peneiHble KOHTaKTbl CUrHaNM3auumM yCTPOMCTBA, 3aMblKatoLMECS NMPU HEMCNPABHOCTY
YCTPOWCTBA, BHELIHWUX LIENel ynpaBieHUs UK Npu aBapuiMHOM OTKOYEHUM NMHUK (KneMMbl «OTkas», «CurHa-
nuzaumsi» U «ABaApUMHOE OTKJIHOYEHME»), MOAKIIIOYAIOTCS K LEHTPanbHOW CUrHanMsauuy noacTaHumMu v MoryT
6bITb BKJIOYEHBI NapaniensHo.

2.2.2.6 B ycTpoicTBe npedyCMOTpPeEHa MOACTPOMKAa KOHTPACTHOCTU MHAMKaTopa. Ecnv uHdopMaumus Ha
nHaMKaTope oTobpaxaercs 6negHo wAM MOSIBASETCS noacBeTka (oHa, TO HeobxoaMMO OTperynMpoBaTb
KOHTPACTHOCTb MHAMKaTOpa Nno Metoamke n.2.3.2.1.

2.2.2.7 B KOMMMEKT C YCTPOMCTBOM MOCTABNSIETCS CMEHHAs 6aTapelika ANs COXpaHEHUS MaMsiTU U xoda
YyacoB (napaMeTpbl cpabaTbiBaHWI) MpU OTKJILOYEHMM OMNEPATUBHOrO NUTaHUS (KOHMMUrypaumsi ycTpoinctea wu
YCTaBKM XPaHSATCS B SHEProHe3aBUCUMON NaMsaTU M He 3aBUCAT OT Hannuusl 6aTtapeiiku). Mpu nocraBke yCTpou-
cTBa 6aTapelika yxe YyCTaHoBfeHa B 6aTapeiHblii oTcek. [lepea MCrosib30BaHMEM YCTPOWCTBa A0 MoAa4u
OMEepaTUBHOIO NMTaHWUs HE06X0AMMO NOAKIIYMTL BaTapeiKy, Ans Yero:

— OTBUHTUTb (DPUKCUPYIOLLMIA BUHT Ha TOpLE MOAYJSl MUTAHUS C 3aHEW CTOPOHbI YCTPOMCTBa M MnoBep-
HYTb KPbILIKY OTCEKa 6aTapeiiku;

— M3BJIeYb 3aLUMNTHYIO NJIEHKY A/ BOCCTAHOB/IEHNS KOHTAKTa 6aTapen nuTaHus;

— 3aKPbITb KPbILWKY W 3aBEPHYTb (PUKCUPYIOLLMI BUHT.

3aTeM noaaTb NUTaHWE Ha YCTPOWCTBO M y6eaMTbCs, YTO CMMBOM Hanuuusi 6aTaperiku Ha MHAMKATope

HaxoAMTCS B COOTBETCTBYIOLIEM COCTOSAHMM — M,

Ecnn mHamkaTop oTobpakaeT oTCyTCTBME 3apsida 6aTapeiiku, TO OHa nnbo HEMpPaBW/IbHO YCTaHOBMIEHA
(nepenyTaHa NONSIPHOCTb, NIMB0 OTCYTCTBYET KOHTAKT), M60 6aTapeiika paspsikeHa U TpebyeT 3aMeHbI.

2.2.2.7 Tlepen BBOAOM B 3KCMyaTauMio yCTaHaBAMBaloTCs (NPOBEPSIOTCA) 3HAaYeHMs YCTABOK COrnacHo
avanory, npueeaeHHoMy B [lMpunoxeHun XK. PaboTa C ycTaBKaMu BbIMOSIHAETCS MO METOAMKE OMUCAHHOW B
n.2.3.2.11. Takxe BO3MOXHO 3ajaHue yCTaBOK C KOMMNblOTEpa NO OAHOMY M3 KaHaN0B CBS3MN.

2.2.3 Tocne noaksitoueHmst BCeX Lienei 1 Npyu Hainyum 4OCTaTOYHOM Harpysku Ha KOHTPOSIMPYEMOM Npu-
coeanHeHun (opneHTupoBoyHo 6onee 0,1 oT Zoy) HEOBXOAMMO MPOBEPUTL NMPABUNIBHOCTb BKIOUYEHUS YCTPOWA-
CTBa NyTEM CHATUS NapaMeTPOB Harpy3Kku B pexxmMme «KOHTpOsib».

CHSITE BEKTOPHOWM AMarpaMMbl OCYLUECTBASIETCA B pexnMe «KOHTPOSb» MpU HaamnuMcu Ha Tabno «Bek-
TOpHasl AnarpaMma» KHonkown «Beog». Mpu HaXkaTMM KHOMKM CHUMAETCS BEKTOPHasl AMarpaMMa TOKOB M TyT Xe
oTobpaXkaeTcs Ha wHAMKaTope. CuUMTbIBAKOTCS 3HAYEHMSI BEKTOPOB W CTPOMTCS BEKTOpHas AuarpamMma Aans
onpeaeneHns NpaBubHOM asMpoBKKU Lienei. B3aMMHOe pacrnofioXXeHMe BEKTOPOB [O/MKHO COOTBETCTBOBATb
peanbHOMy YepenoBaHuio ¢da3. dPa3oBble Yriibl BEKTOPOB OTCYMTLIBAIOTCA OTHOCUTENbHO HampaBieHusl BeKTopa
I,. OTCTaBaHue OT BeKTopa ; MHANLUMPYETCS 3HAKOM «—>»,

LlenecoobpasHo caenatb 2—3 CHATUS AnarpamMMbl U COMOCTaBUTL pe3ynbTaTbl C TOYKN 3PEHNUS UX NOBTO-
pSieMOCTU.

2.3 Wcnonb3oBaHue usgenus

2.3.1 B pexuMe cnexeHns Ha paboTaloleM YCTPOMCTBE Ha MHAMKATOPE BbICBEUMBAETCS TOK HArpy3ku u
Tekyllee BPEMS], rOBOPSILLME O PEXUME CEXEHMS 3@ IMHMEN. B HOpPManbHOM peXxuMe AOMKHbI 6biTb MoralleHbl
BCE CUrHasbHble CBETOAMOAbI, KPOME MHAMKATOPOB «[MUTaHue» 1 COCTOAHMUS BblkntovaTens «Bkn.» nnn «OTkn.».

Mpu nycke ycTpoicTBa 3aropaetcs ceetoamoa «Iyck 3aluTbl» Ha BPeMSs BblAEPXKKM 3amnyCTUBLLUEWCS 3a-
WKTBI, MOCNE Yero Mpou3BOAUTCS OTKIIIOUYEHWE NPUCOEAMHEHUS, @ Ha MHAMKATOPE BbIBOAUTCS WMHdOpMaums o
BMAE MOBPEXAEHUS U NPUUYUHE OTKOYEHNS nuHKUK. CpabaTbiBalOT TakXKe COOTBETCTBYIOLME CUTHAMNbHbIE pene U
cBeToanoabl. Ecnm curHan neperpysku CHSICS paHblUe BbIAEPXKKN BPEMEHM MYCTMBLLENCS 3alUUTbl, TO CBETOAMOA
«[ycK 3aWuTbl» MNOracHET U YCTPOMUCTBO BEPHETCS B UCXOAHLIN peXmnM 6e3 OTKIIIOUEHMS BbIKNOUYATENS U KaKoW-
nnbo curHanusaumu. B apxvee cobbITUIN MOSBATCS 3anncK O Nycke CTyneHn MT3 ¢ BpeMeHeM M AaTol Havana u
OKOHYaHWS 3TOro CobbLITHS.

B cnyuvae cpabaTtbiBaHMs YCTPOWCTBA 3aliMTbl HEO6XOAMMO MmepenucaTb B XypHan BClo MHGOpMaumio o
[aHHOM cpabaTbiBaHWUM, UMEIOLLYIOCS B NMaMSATU aBapUMHbIX OTKIIIOYEHWIA.

2.3.2 Pabota c gManorom

2.3.2.1 B ycTpouicTBe NpefycMOTpeHa MNOACTPOKa KOHTPACTHOCTW MHAMKaTopa. [ns BXoAa B PEXUM U3-
MEHEHMS KOHTPAaCTHOCTU MHAMKATOpPa HEObX0AMMO B AEXYPHOM PEXMME HaxaTb OAHOBPEMEHHO KHOMKU «—>» U
«<—>» U panee, 3TMMM Xe KHOMKaMu, OTPeryIMpoBaTb ONTUMaAsIbHOE 3HaYeHue. [ns COXpaHeHns B NaMaTy AaHHOW
HACTPOMKM HaZo HaxaTb KHOMKY «Beog».

2.3.2.2 CTpyKTypa Avanora YCTPOWCTBa M306paxkeHa Ha pucyHke XK.1. BepxHui ypoBeHb COCTOUT U3
CneayoLwmx NyHKTOB MeHK0 (pexunMoB): «CpabatbiBaHus», «KOHTponb», «HacTpoikn» n «YcTaBku».

Liknmueckuii nepebop MyHKTOB MEHI0 OJIHOrO YPOBHSI NMPOM3BOAUTCS HAaXATUEM KHOMOK «T» 1 «I». Me-
PEXOJ, Ha HUXKECTOSALIMI YPOBEHb AManora npou3BOAMTCS NPY HaXkaTun KHOMKK «BBoa». Bbixod Ha BbILLECTOSILLMMA
YPOBEHb OCYLLECTBIISIETCS KHOMKOMN «BbiXoa».

Mpy noaaye KOMaHAbl cOpoca CMrHaNM3aLUMmn yCTPOMCTBA NPY HAaXaTuK KHOMKK «COpOC», NpOMCXOauUT aB-
TOMaTMYECKUI BLIXOA Ha CaMblii BEPXHUI YpOBEHb AManora — AEXYPHbIA PeXuM UM O0TOBpaXkeHue BHELLIHWX
HeucnpaBHOCTEMN.
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He3aBMCMMO OT TOro, B KAKOM M3 yKa3aHHbIX Bbille MYHKTOB MEHIO HAaxoAMTCS YCTPOMCTBO, BCE (PYHKLMM
CNneXeHusl NOSTHOCTLIO COXPAHSIIOTCS.

[lo BbI6Opa KHOMKOW BEPXHETO YPOBHS MEHIO YCTPOMCTBO HAaxoAUTCS B AEXYPHOM pexume. Mpu 3TOM Ha
3KpaH BbIBOAATCS TeKkyluMe BpeMs M JaTta, a Takke 3HaveHue asHbIX TOKOB B MNEPBUYHbLIX M BTOPUYHbIX
3HAYEHUSX.

2.3.2.3 MNoapobHas cTpyKTypa Avanora npusedeHa B MpunoxeHun X.

2.3.2.4 B 60nblUMHCTBE PEXUMOB BEPXHSISt CTPOYKA MHAMKATOPA MCMONb3YeTCH KaK «CTaTyCHas» CTPOKa,
rae oTobpakaloTcs cneuunanbHble CMMBOSbI M NMOACKAa3Ka B KAKOM MECTe MEHIO HaxoauTcs notpebutens.

B «cTaTycHoI» CTpOKe NpeayCMOTPEHbI CeAYIOWME CUMBOJIbI:

n Ll — curHanuavpyeT creneHb 3apsaa CMeHHoOW 6aTapeliku: MONHY UM, COOTBETCTBEHHO, 6aTapes
pa3psHKeHa UK OTCYTCTBYET;

— CMMBOJ1 MOSIBNISIETCS, B C/ly4ae ec/v Nocsie BBOAA Napons 6biiM M3MEHEHbI 3HAUYEeHUs KaKnx-nbo
YCTaBOK WM HacTpoek. CMMBO/ MCHYE3AET NOCNE COXPAHEHUS YCTaBOK.

— CUFHaNM3npyeT, YTO pefaKTMPOBaHME YCTaBOK M HAaCTPOEK 3anpeLleHo, Tak Kak He BBeAeH naporib.
McuezaeT nocne Beoaa nNapons.

li — 3aMeHsieT npeabiayWwmin CMMBON B CillyyYae, eciiu pefakTUPOBaHME YCTaBOK M HaCTPOeK paspeLleHo
nocne BBoAa Napons.

2.3.2.5 B HopMasnbHOM pabouyeM pexume YCTPOMCTBO HAXOAUTCS B AEXYPHOM peXuMe, KOrAa Ha MHAMKa-
Tope OTObpaXkatoTCs BTOPUYHbIE U MEpBUYHbIE TOKM (a3, Tekylime aaTa v BpeMms. [ns nepexoda B pexum
yrnpaBneHusl AManoroM HeobxoaMMO HaXkaTb KHOMKY «BBoa».

2.3.2.6 Ecnu B TeueHMe 5 MUHYT He MPOM3BOAMIOCL HaXaTWe KHOMOK YrpasBfeHus AWManoroMm, TO Hesa-
BMCMMO OT TOFO, B KakOM pPEeXWMe HaxoAMTCS YCTPOMCTBO, MPOWMCXOAMT aBTOMATMUECKWMI BbIXOA HA BEPXHWN
YPOBEHb AManora — AEXYPHbIN PEXUM UM 0TOBPaXKEHWE BHELLUHWX HEWCTPaBHOCTEMN.

VcktoYeHne COCTABIISIET PEXUM, B KOTOPbIM YCTPOWCTBO MEPEXOANUT MPU HEUCMPABHOCTU UK cpabaTbl-
BaHWW. B JaHHOM peXunMe HaanNuCb COXPaHSAEeTCs A0 TeX Mop, AaXke mnocse nponajaHus onepaTUBHOMO MUTaHUS
yCTpoicTBa, noka He 6GyaeT HaxaTa ntobasi KHOMka ynpaBneHus AManoroM, YTO FOBOPWUT O TOM, YTO HOBas
MH(opMaLMs 3aMmedeHa onepaTopom.

2.3.2.7 Pexum «CpabaTtbiBaHns» npefHa3HadeH Ans BbIBOAA HA MHAMKATOP MHMOpMaummn o cpabaTbiBa-
HUWSIX YCTPOWCTBA.

MpeaycMoTpeHo oTobpaykeHne 9-Tu nocneaHMx cpabaTbiBaHMIM YCTPONCTBa. XpaHeHWe WHQopMauumn op-
raHM30BaHO MO KOMbLEBOMY MpuHUMNY — npu cpabatbiBaHMM fobaBnseTcs HoBas MHGOpMauus M CTUpaeTcs
camas ctapas. Takum obpa3oM, B nyHkTe «CpabaTbiBaHMe 1» BCerga XpaHuTCs camas HoBas MHgopMaums, a B
nyHkTe «CpabaTbiBaHMe 9» — camMas CcTapasi.

Mpwn ntoboM cpabaTbiBaHUM YCTPONCTBA C AENCTBMEM Ha OTK/IOYEHWE BbIKNIOUYATENS! MPOMCXOAUT aBTOMaA-
TUYECKUIA Nepexoa Auanora Ha nyHKT «CpabaTtbiBaHue 1», rae otobpaxkaeTcs uHhopMaLmMs 0 HOBOM cpabaTbiBa-
HUW. [INS UMKIIMYECKOro NPOCMOTPa NapaMeTpoB AaHHOMO OTKKOHYEHNS UCMOMb3YIOTCS KHOMKM «T» 1 «d»,

Mpy CUMTLIBAHNM Pe3yNbTAaTOB aBapPUMHOrO PEXMMA MO KHOMKE «{» Ha MHAWKATOP NOCNeA0BaTENbHO Bbi-
BOAATCA crneaylolime napameTpsbl:

—  NpUYMHa OTKIIIOYEHUS JIMHUK, @ TaKxkKe AaTa M BpeMsi BO3HUKHOBEHWUS aBapwuu. B cnyyae oTkio-
YeHUs NMHUKM OT MT3 AOMOSHMTENbHO BbICBEUMBAETCS BUA MOBPEXAEHUS U OPUEHTUPOBOYHOE
paccTosiHMe [0 MecTa MeTanmyeckoro K3 B kM;

—  MaKcuManbHbIM a3HbIi TOK B MOMEHT aBapuu U ANUTENbHOCTb cpabaTbiBaHMs 3aWwmuThbl (OT MO-
MeHTa 3anycka A0 MOMeHTa cpabaTbiBaHUS KOHTaKTOB pene «OTkN.»);

— obLee BpeMsa OTK/OYEHWUS BblktovaTens (0T MOMeHTa 3anycka A0 MOMeHTa cpabaTbiBaHNS KOH-
TakToB PMO). B cnyyae Bblgayn BbIXOAHOrO curHana YPOB Ha MHAMKATOp BMECTO BpEMEHW OT-
KJII0YEHNS BblAaeTcs Haanuck «Pabota YPOB»;

—  3HayeHMWe CyMMbI BbICLUMX FrApMOHMK TOKa HyneBoW nocnegosaTesibHocTh 310;

—  3HauyeHue Toka 3;HyneBow NnocneaoBaTeNbHOCTM OCHOBHOM YacTOThl;

—  3HaudeHuWe MoAaynsl Toka 0bpaTHOM nocneaoBaTenbHOCTU I;

—  NpUYMHA BKIIIOYEHUS NNHUKM, NpEeALIecTBYIoWas AaHHOMY OTK/IIOYEHMIO, @ Takxke AaTa U BpeMms
npeaBKIlOYEHNS;

—  COCTOSIHME OpraHoB OMepaTMBHOMO YrNpaBieHNs1 HA MOMEHT OTKJTIOUEHWS;

—  Moaynu u dasoBble Yribl BEKTOPOB BCEX TOKOB OTHOCUTENBHO BEKTOpa ToKa ¢hasbl A.

2.3.2.8 Pexum «KoHTponb» npeaHasHayeH A/ BbiBOAA Ha MHAMKATOP TEKYLUMX 3HAYEHWUI HampshKeHWM
M TOKOB HY/IEBOM MOCNEA0BATENIbHOCTM, @ TAKXKE COCTOSIHUSI BXOAHbIX AMCKPETHLIX CUTHAMOB, TEKYLUMX AdTbl U
BpPEMEHW.

[JaHHbIN pexxuM yaobHO WMCMosb30BaTh MpW Hanaake Aafs NMpOBEPKM LIEMOCTHOCTU BXOAHLIX LEMel, npa-
BMNbHOCTW MOABEAEHUS CUMHanNoB M T.4. Takke 6narofaps AaHHOMY peXuMy MMeeTCs BO3MOXHOCTb KOHTPOu-
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poBaTb OCHOBHble NapaMeTpbl YCTPOMCTBa Npu 3KcnyaTauum. [ns aToro 60/bLWNMHCTBO aHaoroBbiX NapaMeTpoB
0TOBpaXKaeTCs Kak BO BTOPUYHbIX, TaK M B NEPBUYHbIX 3HAYEHUSIX.

2.3.2.9 B pexume «KOHTpOsb» NpeaycMOTpeHa BO3MOXXHOCTb NMPOCMOTPa 3HAUYeHWI hasHbIX TOKOB U TO-
Ka 3.

2.3.2.10 PexuM «HacTpolku» npeaHasHayeH Ans NpoCMOTPa M pefakTUMpPOBaHUS NapaMeTpoB CEpPBUC-
HbIX (DYHKUMI YCTPOWCTBA, TaKMX KaK: MHTepdENCbl NMHWM CBS3M, ocumuiiorpad, Hanmume CUHXPOHM3auMu
BpeMeHu, TekyLlume aata u Bpems.

M3MeHeHne Nobbix NapaMeTpoB, KpOMe TeKyLUMX AaTbl U BPEMEHW, pa3peLlaeTcs TOMNbKO NPy NpaBWIIbHO
BBEAEHHOM naposnie. B kayecTBe napons UCMOb3YyOTCA NocieHue YeTblipe Lundpbl 3aBOACKONO HOMEepa YCTpoWi-
cTBa. MeToamka BBOAa UM@POBLIX MapaMeTpoB, B TOM 4WCie Maposs, onucaHa B n.2.3.2.12. 3anpoc napons
MPOUCXOANT NpKU Bbibope napameTpa, KOTOpbIM HEOOXOAMMO OTpeaaKTMpOBaTb, M HaXaTuu Ha KHOMKy «Beog».
Mocne 3TOro Ang peaakTMpoBaHMS OCTaNbHBIX YCTAaBOK MM HAacTPOEK BBOAWTL Maposib 3aHOBO HET Heobxoanmo-
cTw.

CoxpaHeHue BBeAEHHbIX MapaMeTpoB NPOUCXOAUT MPU BbIXOAE M3 peXUMa UX pefakTMPOoBaHMs (M3 MeHHo
«HacTpoikn») ¢ npeaBapuTeNbHON Bblaayel Ha MHAMKATOP COOTBETCTBYIOLLEro 3anpoca.

2.3.2.11 PexwuMm «YCTaBku» npefHa3HadeH A1s NpocMoTpa U peaakTMpOBaHWS YCTaBoK 3alMT U aBToMa-
TUKM ycTpoicTBa. C MOMOLLBIO YCTaBOK MMEETCS BO3MOXHOCTb BBECTM W/IM BbIBECTU M3 paboTbl pasivyHble
dyHKUMM, @ TaKKe 3a4aTb MX YMCIOBbIE NapaMeTpbl.

CoxpaHeHne BBeAeHHbIX YCTAaBOK MPOU3BOAMTCS NPW BbIXOAE U3 pexuMma «YcTaBku». [pn 3TOM Ha MHAK-
KaTope BbIBOAUTCS COOTBETCTBYIOLLMI 3aNpoC C BO3MOXHOCTbIO BbIGOpa: COXpaHWTb YCTAaBKM WM OTKas3aTbCs OT
BBEAEHHbIX M3MEHEHWI. BBOA B AEWCTBME YCTAaBOK MPOUCXOANT OAHOBPEMEHHO, YTO MpeAoTBpaLLaeT HenpaBwuib-
Hyt0 paboTy YCTpOICTBa MpY CMEHe TONbKO YacTu M3 B3aMMOCBA3aHHLIX YCTABOK. DTO MO3BONSET peAaKTUpOBaTh
YCTaBKM Ha BK/IIOYEHHOM 3alLMLLIAEMOM 0ObeKTe.

Mpn BBOAE YCTABOK HeobxoamMmo 06sa3aTtenbHo nposepsTb BCE YCTABKWM, npeaycMOTpeHHble B YCTpPOW-
CTBE, BBUAY BO3MOXHOIO B/ISIHMSI «3abbITbIX» YCTaBOK Ha paboTy yCTPOWCTBa.

Mpu BbIxOAE Ha BEPXHMWI YpOBEHb AManora MpoOUCXOAUT aBTOMAaTUYECKM COpPOC 3HAYeHMs Mapons B
HOJb. [lpMyeM 3TO MPOUCXOAMT KaK MPW YMbILWIEHHOM BbIXOAE OMepaTopoM, TaK M B C/lyvyae, ecnv BbiIXod Ha
BEPXHUI YPOBEHb MPOM3OLWIEN ABTOMATMYECKM MOC/E «MpocTos» yCTpoucTBa 6onee 5 MMH. 3To no3Bonser
NpefoTBpaTUTb HECAHKLMOHMPOBaHHLIN JOCTYN K W3MEHEHWIO YCTaBOK, B Cly4Yae ecnvM onepaTop C/yyaiHo
OCTaBWN YCTPOMCTBO Ha [J0JITOE BPEMS B PEXMUME peaKTMPOBaHUs.

YcTaBkM MMEIOT crneumanbHbli bydep naMsTu ans peaakTMpOBaHUS YCTaBOK, MO3BOMISIIOWMIA COXPaHSTh
BBEAEHHbIE M3MEHEHUS NPU CNydaliHbIX NepepbiBax B paboTe (cpabaTbiBaHWe OAHOW M3 3alUMUT, MCHE3HOBEHME
onepaTMBHOIO NWUTaHusl). Hanpumep, ecniv BO BpeMsi BBOAA YCTaBOK NPOM30LWWI0 cpabaTbiBaHWe, TO YCTPOWCTBO
ABTOMATMYECKUN BBINAET U3 peXUMa pefaKTMPOBaHMSI YCTABOK M OTOOpa3uT napaMeTpbl AaHHOro cpabaTbiBaHMs.
Ans Toro 4tobbl NPOAO/KUTL peaakTUpoBaHWE HEOBXOAMMO CHOBAa BOWTU B PEXMM PedaKTUPOBaHWUsS YCTaBOK,
npuyeM MNpouM3BeAeHHbIE paHee U3MeHeHWs 6yayT BOCCTaHOBMIEHbI M HET HeobxoAMMOCTW BBOAWUTL YCTaBKM
3aHOBO.

2.3.2.12 BBoa undpoBbIX 3HAYEHWUIA NAPAMETPOB U YCTABOK.

[ns BBOAa 3HAYeHUs YCTaBKM Heo6X0AMMO Bbl6paTb COOTBETCTBYIOLWMIA MYHKT MEHIO, HaXKaTb KHOMKY
«BBog». 3aTeM MOSABMTCS HOBOE OKHO, rae Mnagwas umdpa ycTaBkM HayHeT muratb (ecnm pedakTupyetcs
yCTaBka, TO HeobxoauMO NpeaBapuTENbHO BBECTM MApo/iib MO METOAMKE OMUCHIBAEMOM B AAHHOM MYHKTE).
KHonkamn «T» n «l» HeobxoaMmo ycTaHOBWUTb Tpebyemoe 3HauyeHWe LMdpbl. 3aTEM HaXaTb KHOMKY «<—>».
HauHeT muraTb cnegytowas umndpa. AHaNOrMYHO YCTaHOBUTL BCe undpbl YCTaBku. MNpu HaXxxaTum KHoOMkK «Beog»
MpOU3BOAMUTCS COXPAHEHWE BBEAEHHOro 3HayeHust yctaBku. Ecnm B ntoboi MOMEHT BBOAA HaXaTb KHOMKY
«Bbixoa», To 6yaeT BO3BpaLLEHO CTapoe 3HaYeHMe YCTaBKM.

2.3.4 CrpyKTypa avanora npusefeHa B Tabnuue X.1.

2.3.5 OnucaHuWe yCcTaBoK YCTPOWCTBA.

2.3.5.1 B ycTpoiicTBe peanv3oBaHO ABa Habopa YCTaBOK, MEPEK/IOYAEMbIX C MOMOLLbIO AMCKPETHOrO
Bxoaa «Habop yctaBok». [py OTCYTCTBUM CUrHasna Ha BXoAe AENCTBYET NepBblii HABOP YCTaBOK, NMPU HaNMuum —
BTOpoW. Ecnn B Mcnonb3oBaHMM BTOPOro Habopa HeET Heo6X0AMMOCTM, TO MOXHO OCTaBWUTb 3TOT BXOZA HEMNOAKIO-
YEHHbIM W NOJIb30BATLCS TOMNBKO NEPBLIM HABOPOM.

Bce ycTaBkM yCTpoiCTBa AeNSTCS Ha rpynnbl MO CTYNEHSM M BUAAM 3alUuTbl, @ TakKe 06Lne, OTHOCSLL M-
ecsl K OYHKLMWN 1 MeCTy YCTaHOBKM YCTPOWCTBA B LIESIOM.

2.3.5.2 VI3MeHeHue yCTaBOK, KpOMe TeKYLLMX AaTbl M BPEMEHW, pa3peLLleHO TObKO Nocie BBOAA Napons.
Heobxoanmo obs3zatenbHo npoBepsite BCE YCTABKW, npeaycMOTpeHHble B YCTPOMCTBE, BBMAY BO3MOXHOMO
BANSHNSA «3abbITbIX» YCTABOK Ha paboTy 3alumThbl.

2.3.5.3 B ycTpoiicTBe peann3oBaHa BO3MOXHOCTb KOMMPOBaHWS HabopoB yCcTaBoK. st TOro Ytobbl CKO-
nMMpoBaTb OAMH Habop B ApYyrov, HEO6X0AMMO BOWTM B COOTBETCTBYIOLMIA MYHKT MEHIO, BblbpaTb HanpaBneHue
KOMMpOBaHMS U BBECTU Naponb AN NOATBEPXKAEHNS onepaumu.

2.3.5.4 [onyckaeTcs U3MeHeHWe YCTaBOK Ha BKJIIOYEHHOMW IMHUK, MPU 3TOM BBOJ, HOBbIX 3HAYEHUI YCTa-
BOK MPOWCXOAMT ANSi BCEX YCTABOK OAHOBPEMEHHO, YTO FAPaHTUPYET OT JIOXKHbIX OTKOUEHUI MPU CMEHE TOJbKO
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YacTu M3 B3aMMOCBSAI3aHHbIX YCTaBOK. lNepes BBOAOM MCMpaBIEHHON rpynmnbl YCTaBoOK B paboTy 3adaeTcs BOMpocC-
npeaynpexaeHne ansi BO3MOXHOCTM OTKasa ornepaTopa Npy COMHEHUSX B CBOUX AENCTBUSIX.
2.3.5.5 OnucaHne HasHa4YeHWs! YCTaBOK YCTPOMCTBa NpuBeaeHo B Tabnumue 9.

Tabnvua 9
O6Lwwue ycTaBku
Urjom, KB MNepBMYHOE HOMUHANIbHOE 3HAYEHME HAMNPSHKEHNUS JIMHUK
Tvom A MepBUYHOE HOMMHANIbHOE 3HaUYeHMe ToKa TPaHCHOPMATOPOB TOKA, K KOTOPbIM NOAK/0Ya-
€TCs YCTPOUCTBO
Tyvekor, C BpeMsi cpabatbiBaHUs cTyneHein MT3 npu yckopeHun

Ziym OM/KM

YpaensHoe nosiHoe ConpoTUBIIEHNE IMHUK (,CU'IFI onpeaeneHna Mecrta nospe>|<,quM9|)

Zewcrempy OM

MonHOEe COMpPOTMBIEHWE «3a CMUHOW» (ANs onpeaeNieHnst Mecta NnoBpexaeHns)

Pexxum curHanusaumm

Mo3BONSET NpU 06HAPY>XEHWUMN BHELLHEW HEMCMPABHOCTM BKOYaTb pene «CurHanmsaums»
KaK NOCTOsIHHO, A0 cbpoca ero KHOMKOM KraBuaTypbl Mam no TY, Tak U Ha onpeaenieHHoe
Bpems oT 1 go 20 ¢, AocTaTouHOE Anst cpabaTbiBaHWs LEHTPaNbHON CUrHanM3aumm
noAcTaHumu. Mpu 3TOM MOXHO M36exaTb G/TOKMPOBKM LIEHTPaNbHOM CUrHAIM3aumum npu
NMOCTOAHHO «BUCALLEM>» CUTHANIE. an NnosiB/IEHNN HOBOM HENCNnpaBHOCTU BHOBb I'IpOI/I30I7I-
[eT PopMUpOBaHNE UMMY/IbCa TakoW e 3alaHHOM ASIMTENbHOCTU

TT da3wl B

OnpepensieT HannuMe n3MepuTenbHOro TpaHcgopmartopa Toka B dase B. Mpu ero
OTCYTCTBUU 3HAYEHNE TOKa B cba3e B BoccTaHaBnmBaeTcs pac4eTHbLIM METOAOM

YepenoBaHue ¢as

Mo3BONSIET YNPOCTUTL NOAK/IOUYEHME LIEMEN TOKA B SHEProcucTeMax ¢ 0bpaTHbIM MOPSAKOM
yepenoBaHus das. MNpu ycraBke «O6bpaTHOE» YCTPOWCTBO HAaCTpamBaeTCs Ha o6paTHOE
yepenoBaHue ¢as, No3BoJIsis NpaBUIbHO PacCcUMTbIBaTb TOK 06paTHOM NocieaoBaTebHO-
CcTn

LiseT cBeToanoaoBs
«BKJ1» 1 «OTKJ1»

OnpenensieT NpUHATYIO0 B SHEProcMcTeMe KOMEMHALMIO LBETOB AN MOJMIOXKEHWUI BbIK/OYa-
TENS «BK/IIOUYEH» U «OTKIIHOYEH

YcraBku MT3

OyHKUNS

Mo3BoNsiET BBECTU MU MOMHOCTLIO BbIBECTU AaHHYIO CTyMneHb 3alMTbl. 3a4aeTcs Bbl60pOM
U3 ABYX BapuaHToB: «Bkn» nnu «OTKN»

[JelicTBue

OnpepensieT, paboTaeT M AaHHas CTyrneHb Ha OTK/OYEeHUe Mnn HeT. 3ajaeTcs BbI6opoMm
N3 ABYX BapuaHTOB: «CurHan» unu «3awmTa». CTyneHn MT3, paboTatoume Ha curHan, He
BbI3blBaOT cpabaTbiBaHue pene «lyck MT3»

LA

MoporoBbIii TOK cpabaTbiBaHWSt AAHHOMW CTYNEHM 3alUMTbl. 3a4aHne UAEeT B amMnepax
BTOPUYHOIO TOKA, HEMOCPEACTBEHHO NOABOASALIErocst K YCTPOUCTBY

7, C

BpemMs cpabaTbiBaHUS CTYNEHM 3alimTbl B CeKyHAax. Ecnn ana crynexu 3agaHa 3aBucuMas
XapaKTepUCTMKA BbIAEPXXKMU BPEMEHM, TO 3TON YCTaBKOW onpeaensieTcs napameTp 7yqr aAns
dopmyn (2)—(6). Ons MT3-4 3agaeTcs ABa BpeMeHU cpabaTbiBaHWS: Ha CUrHan U Ha
OTKJIl0YEHNEe

Xapakrtepuctuka

OnpegensieT BUA BPEMSTOKOBOW 3aBUCMMOCTM CTYNeHN MT3 1 no3BonseT BoibpaTh OAHY U3
LUECTM 3aBUCMMOCTEN: HE3aBMUCKMMasi, HOPMaslbHO MHBEPCHAs, CU/TIbHO MHBEPCHas!, YPE3Bbi-
YaiiHO MHBepcHas, Tuna PT-80, Tnna PTB-1. MNpu 3aBUCMMbIX XapaKTePUCTUKAX YCTaBKa
BPEMEHU BbIAEPXKKW AEUCTBYET Kak KO3hPULIMEHT, 3aaatoLmii napaMeTpbl COOTBETCTBY0-
e KpnBoW. padmkn KpUBbIX NpUBEAEHbI B MPUIOKEHNM

YckopeHue

MosBonsieT BBOaUTb ApYroe ( Tyckop) BPEMSI CpabaTbiBaHUs cTyneHein MT3 Ha BpeMsi
(Tyekop + 1 €) Nocne BKNOYEHMS BblKOHaTENs Ans YCKOPeHWUs cpabaTbiBaHUS 3alUMTbl Npy
BK/IIOYMEHMU Ha KOPOTKOE 3aMblkaHue (BBOJ YCKOPEHUs npu onpoboBaHum)

ArB

PaspeluaeT mnm 3anpewaet ¢popMmpoBaHme Unknos AMB nocne OTKIYEHUs BbIKOYaTenNs
OT AaHHOMN CTYNEHW 3aLUUTh

Bnokuposka npu BHT

Onpepensiet, paboTaeT nv AaHHas cTyneHb Npu 6pocke Toka HaMmarHuuuBaHus. Mpu
BKJIIOYEHHOW YCTaBKe CTyneHb 6/0KUPYETCS, ecnn Mo Noboi u3 ¢as BenmMymHa Toka
BTOPOV rapMOHMKM NpeBbiwaeT 15% 0T TOka OCHOBHOM YacTOThl

YcraBku 300

QyHKUNS MNo3BoNnsieT BBECTU UM NOMHOCTLIO BbiBECTN 30D

JelictBue OnpepensieT, paboTaeT Nn 3almMTa Ha OTKIKOYEHNE UK HET

12/11 OTHoLLEeHMEe TOKa 06paTHOW NOC/eA0BaTENBHOCTU K TOKY NPSIMOM NOCeA0BaTENbHOCTH,
Npn KOTOPOM NPONCX0auT cpabaTbiBaHWE 3aLUTbI

T, C BpemMs cpabaTbiBaHus B CeKyHAaXx

AMNB Pa3peluaeT mnm 3anpewaeTt ¢hopMmpoBaHme unknos AMB nocne oTKIOYeHUs BbiKo4YaTens

OT AAHHOW 3alUMUThI
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YcraBkun 033

QyHKUNS MNo3BoNsieT BBECTU WM NOSTHOCTBIO BbIBECTM 3awmTy oT 033

[evictBne Onpepensiet, paboTaeT /M 3almnTa Ha OTK/IKOYEHUE NN HET

31 1.4 rapmormkn Onpegensiet, pabotaeT am 3awmTa ot 033 no yactote 50 'y Toka 31,

31 seicu. rapmosmk OnpepnensieT, paboTtaeT N1 3awmTa oT 033 No BLICILIMM FAPMOHUYECKUM COCTaB/AIOLLINM
Toka 31, Onsi pacyeTa ucrnonb3yetcs cymma 3-i, 5-i, 7-i n 9-i rapMoHuK Toka 31,
MoxeT 6bITb BbibpaHa 3aBMCMMas UM He3aBUCMMasl XapaKTepUCTNKa TOK-BpeMs

3, A 3HauyeHune Toka 3, 4actoTbl 50 'y, Npy KOTOPOM NponcxoanT cpabaTbiBaHUE 3aLLMThI.

3HayeHune 3a/1aeTca B aMnepax BTOPUUYHOrO TOKa, HEMOCPEACTBEHHO NOABOASLLErOCs K
YCTPOWCTBY

3l 0 BBICILL.TAPM.1 A

3HauyeHune Toka 3/, 4actot 150, 250, 350 n 450 'u, Nnpu KOTOpOM npoucxoanT cpabaTbl-
BaHWe 3alUuThbl. 3HAUEHWE 3a]aETCA B aMrnepax BTOPUYHOIO TOKa, HEMNOCPEACTBEHHO
NoABOASALLErocst K yCTpOUCTBY

XapakTepuctuka

OnpenensieT BMA BPEMATOKOBOV 3aBUCMMOCTY M MO3BOJSIET BbiGpaTh OAHY M3 Tpex
3aBMCMMOCTEN: He3aBucuMasi, 06paTHO3aBUCKMas, Upe3BblYalHO MHBEpCHas. Mpu
3aBUCHMbIX XapaKTEPUCTMKAX YCTaBKa BPEMEHM BbIAEPXKKU AENCTBYET KaK KO3 MULMEHT,
3a4aloWMin NapaMeTpbl COOTBETCTBYIOLLEN KpUBOW. padmkn KpMBbIX NPUBEEHbI B
NMPUNIOXKEHNN

S|
o

BpeMs cpabaTbiBaHusl B cekyHaax. Mpy BbIbope 3aBUCKHMO XapaKTepUCTUKKN cpabaTbiBa-
HUS ABNSIEeTCS NapaMeTpoM 7y dopmynel (4) unm (7)

AlB

Pa3peluaeT nnu 3anpeLlaeT dopMmpoBaHue Unknos AlB nocne oTKNIoYeHUS BbiKNoYa-
TeNs OT AaHHOW 3alnThl

YCTaBKM AyroBOM 3aliUTbl

KoHTposib Mo TOKY

Pa3peLlaeT OTK/IIOUYEHNE BIK/IOYATENS TOSTLKO NPU NPEBLILLEHNN TOKOM 33/laHHOM
YCTaBKu

I A MoporoBbIii TOK cpabaTbiBaHWsl NPU BKJILOYEHHOM KOHTPOJIE MO TOKY
YcraBku AlB

OyHKUNS OnpepgensieT Hanuumne @yYHKUMK M KONNMYecTBO uunknos AlB

TamB-1, C Bpemsi nepsoro uukna AlB

Tams-2 C Bpemsa BToporo uvkna AMNB

dukcaums 610KMpPOBKM
AMNB

OnpepenseT Hanuune cdumkcaumm no Bxoay «bnokuposka AMB». Mpu BKAOYEHUN AAHHOW
yCTaBKM NOCTYMNJIEHNE CMrHana Ha 3ToT BXoZ4 3anpellaeT paboty AlB Ao cneaytowlero
KOMaHAHOro BKJTIIOYEHWS BbIK/TlOYaTeNs

AlNB npn HeCaHKLUMOHU-
POBAHHOM OTKJTIOYEHUN

PaspewaeT paboTy AMB npu ciy4aitHOM OTKOUEHMM BbIKOYATENS UK €F0 PYYHOM
(MeXaHN4eCcKoM) OTKIIIOYEHUN

YcraBku YAIB

®OyHkunsa YAMNB

Mo3BonsieT BbibpaTh 0AMH U3 ABYX PEXMMOB paboTbl YAMB — BHYTPEHHMIA (N0 CHATUIO
curHana c Bxoaa «AYP») unu BHelHWUIA (Mo NosIBNIEHNIO cCUrHana Ha Bxoae «YAIMB»).
Ecnn dyHkums YAMNB He ncnonb3yeTcs, HeobxoaMMO YCTaHOBUTL 3TY YCTaBKY B MOoXe-
Hue «BHellH.» 1 ocTaBUTb BXoA «4YAlNB» HenoAKItOYEHHbIM

Tuans, C 3afepXKa BKIKYEHMS BbIKOYATENS Nocne nonydeHus curHana «4ArNB»
YcraBku YPOB
PyHKUMSA OnpepensieT Hanmume gyHkumMn YPOB
LA MoporoBoe 3Ha4yeHne Toka cpabaTbiBaHust YPOB
7, C Bpems 3aaepxxku cpabatbiBaHus YPOB
Bxop 1...6
QyHKUNA 3agaeT PyHKUMIO, BbIMOHAEMbIM AAaHHLIM BXOAOM: MOXET NPUHMMATb 3HAYEHUS

«BHewWwHui curHan», «BHelHee oTko4eHne», «KoMaHAHOE BKoUYeHNe», «KoMaHaHoe
OTKNIOYEHNE» Unn 6110KMPOBKa NI060N 13 MMEIOLLNXCS 3aLUMT

AKTUBHBIN YPOBEHb

«1» — aKTMBHbIM SBASIETCA HanmM4ume Hanps>XeHnqa Ha Bxoae
«0» — aKTMBHbIM SIBNSIETCS OTCYTCTBME HaNpsAXeEHU4A

7, ¢C BpemMs 3agepku cpabaTbiBaHusi BXoAa

AMNB PaspeluaeT vnu 3anpewaet hopMmpoBaHme Luknos AlB nocne oTKIYEeHUs BbIK/OYa-
TeNs OT AaHHOM 3aWmThl (NpU 3alaHHOMN YHKLUMK — «BHELLHEe OTKOYEeHNEe»)

YPOB Myck YPOB nocne oTK/OYEHUs OT 3TOro Bxoaa (Mpv 3aaaHHoN yHKUMKM — «BHeLLHee
OTKJIIOYEHNE)

Nms CoobuleHune, oTobpaxkaeMoe Ha MHAMKATOpE, Npu cpabaTbiBaHMM OT 3TOro BXoAa
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Pene 1...4

Touka OnpepenseT TOYKY NOAKMIOYEHMS Ha (DYHKLIMOHAIbHOW JTIOrMYECKON cxeme

Tcpas C Bblaepykka BpemMeHu Ha cpabaTbiBaHue penie nocse NosiB/ieHnsl CMrHana B ykasaHHOM C
MOMOLLbIO YCTaBKN «TOYka» MecTe yYHKLMOHAIbHOW JTIOrMYEeCcKoN CXeMbl

Ts038p, C BpemMs Bo3BpaTa pene nocne CHATUSI CUrHana B yKa3aHHOM C MOMOLLbIO YCTaBKM «Touka»
MecTe (PYHKUMOHANIbHOM JTOrMYECKON CXEMBI

Pexxum Pexxkum paboThl pene: 6e3 dukcaunn (cneasiumin), ¢ dukcaumein (oo copoca) unm UMNybc-
HbI (1 cekyHAaa)

Ceetoamopbl CurHan 1...2 u bnokuposka 1...3

Touyka OnpepenseT TOYKY NOAKMIOYEHMS Ha (DYHKLIMOHAIbHOW JTIOrMYECKON cxeme

7, C Bblaepykka BpeMeHu Ha cpabaTbiBaHMe CBETOAMOAA MOC/IE NOSBEHNS CUIHaNa B yKa3aH-
HOM C MOMOLLBIO YCTaBKK «TOYKa» MecTe (PyHKLMOHANbHOW JIOTMYECKOW CXEMBI

Pexxum OnpepensieT pexxum paboTbl CBETOAMOAA — B CNEASLLUEM PEXMME UK C UKCaLmen
cpabatbiBaHua (bavHkep), Ao cbpoca curHanom «Copoc»

Muranue OnpepensieT pexxum paboTbl CBeTOANOAA — C MUraHueM, nbo C MOCTOSHHBIM CBEYEHUEM
npv cpabaTbiBaHUK

YcraBKM BblK/rouyaTens

YnpaeneHue Hanuune dyHKUMM ynpaBneHus BoikodaTeneM. Mpy OTKIIOYEHHOW YCTaBKE 3alumuTa
[ENCTBYET TONbKO Ha OTK/IIOYEHUNE BbIKtOUaTeNs, hyHKUMS BKIOUYEHMS (B TOM UnuCne OT
AlB) 1 KOHTpONA Lenein ynpasieHus BbIBOAUTCS M3 paboThl

1o Homy KA HoMWHanbHbIN TOK OTK/IIOYEHUS BbIKoYaTeNs (MCMosib3yeTcs Ans NMoAcYETa pacxoaa
KOMMYTaLMOHHOIO pecypca)

Tsim C 3apaeT AOMNONHMTENbHYIO 3a4ePXKKY Nnepes CbeMOM CUrHaNa Ha BKJTHOUYEHME BbIKTHOYATENS

nocne npvxoaa curHana «Bxog PIMB». YAnMHeHMe curHana BKIIOYEHUs1 MO3BONSIET bonee
HaAeXXHO ynpaB/idTb BbIK/1KOYaTENEM

OrpaHuyenue «Bkn.»

OrpaHVNeHwe ONNTENBbHOCTUN CUTHAnNa «Bkn.». YCTaBKy MOXHO BK/1IOYaTb TOJIbKO NMpu
MCcnosb3oBaHnn aononHuTensHoro BHELLUHETO NMPOMEXXYTOYHOIO PENE, cnocobHoro
pa3pbiBaTb TOK COJIEHOMAA BKITIOYEHUS BbIK/IKOYATENS

OrpaHuyenune «OTKN.»

OrpaHquHMe ONNTENBbHOCTU CUTHAnNa «OTK.». yCTaBKy MOX>XHO BKJ1IO4aTb TOSIbKO Npu
MCcnosb3oBaHnn aononHuTensHoro BHELLUHETO NMPOMEXXYTOYHOIO PENE, cnocobHoro
pa3pbiBaTb TOK COIEHOMAA OTK/IIOYEHMS BbIK/IKOYATENS

Tmakc srom C

MakcuManbHoe BpeMsl BKIOYEHMS BbiktouaTens. Mo uctedeHun sToro BpeMeHn hopmu-
PYETCA CUrHAN HEUCMPABHOCTU «3afep)KKa BKIIIOUYEHMsI». [py BKIKOYEHHOW yCTaBKe
«OrpaHnyeHune «Bkn.»» No UCTEYEHWUMN 3TOr0 BPEMEHM CHUMAETCS CUrHan ¢ pene «Bksi.»

Tmakc orwom C

MakcuManbHoe BpeMsi OTKJIIOMEHUS BbiktodaTens. o MCTeYeHNM 3TOro BpEMEHM
hopMUpyeTCcs cMrHan HeMCNpaBHOCTU «3adepXKka OTKOUEHUS». [Tpn BKIIOYEHHOW
yctaBke «OrpaHuyenne «OTKM.»» N0 UCTEYEHUMN 3TOrO BPEMEHU CHUMAETCS! CUrHan C pene
«OTK.»

Troros maka C

MakcrMManbHoOe BpeMs roTOBHOCTM BblktodaTtens. 1o ncreyeHmm sToro BpeMeHu CI)OpMVI-
pyeTcs curHan HeucnpasBHOCTU «[1puBoj He roToB>»

Bxop, AsLLIM

OnpegensieT nornky pabothl Bxoga «Astomar LUM», nogpobHee cm. n.1.2.6.12

TY no JIC

OnpegensieT BO3MOXHO /1M ynpaBieHue BbIKoYaTeneM no JIMHUM CBS3n

Keutnposaxue (TY)

Onpe.qenﬂeT, HY>XHO 1N 6y,qu obs3aTensHoe KKBUTMPOBaHME>» BbIK/IIOYATENA NMPUCOEAN-
HEeHuA (no,qaqa KOMaH/Abl OTKIOYEHUA Ha aBapvu7|Ho OTK/TIOUMBLUMICS BbIK/TlO4aTE b,
CHMMaloLWaa «MuraHme» ceetoauoa «OTK.» U OTK/OYaKoLLee pene <<ABapMVIHOE
OTKJ'I}Ol-IeHMe») nepen nogayen curHana Ha BktodeHne no TY wnam no JIC. Ha BknoyeHue
OT K/1l0Ya ynpaBieHua 3Ta YCTaBKa HE pacrnpoCTpaHAEeTCAa — ANl HEro «KBUTUpoBaHUE»
ABNSIETCS Bcerga obssaTenbHbIM

Pa3pelweHve TY

OnpepensieT, kakuM cnocoboM paspeluaetcs pabota MeCTHOro (0T Kto4a) U Teneynpasne-
Husa (oT TY 1 JIC). B nonoxeHunn «lMepekn.» pexuM paboTbl onpeaensercs nepekioyare-
nem «MY/TY», NOAKIOYEHHBIM K BXOAY «Pa3pelueHune TY»: Npu Hanuuum curHana
pa3peLueHo TeneynpasfieHue, Npu OTCYTCTBUM — yrpaBfieHue OT KtoYa. B nonoxeHun
«Bcerga» TeneynpasneHue v yrpasfieHue OT KNoYva paspeLleHbl BCeraa, 3ToT peXxxmnM
TaKXKe MOXET UCMONb30BaTbCs, eCnn nepekntovatens «MY/TY» pa3pbiBaeT uenm «OTK. OT
TY», «OTKN. OT KtoYa», «Bkn. oT TY» 1 «BKk/. OT K/OYa» U He 3aBOAUTCA Ha BXOA
«PaspeleHve TY». B nonoxeHun «Ha BkI.» pexxuM paboTbl onpefenseTcs nepekntoyare-
nem «MY/TY», NoaKIoYeHHbIM K BXxoay «PaspelieHne TY», HO AEACTBYET OH TOMbKO Ha
KOMaHAy BKJIHOYEHMS, OTKIIIOYEHME B 3TOM peXunMe paspeLleHo Bcerga.
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3M02

OnpepensieT Hannune BTOPOro 3/1IEKTPOMarH1Ta OTK/ItoUeHus!. Mpy BKIOYEHUN 3TOM
yCTaBKkM Heo6Xx0anMo Anst OAHOrO U3 NPOrpaMMUpPYeMbIX BXOAOB 3ad4aTb pyHKUmMio «PMB2»
M UCMONb30BaTb 3TOT BXOA AN KOHTPOS LENIOCTHOCTU BTOPOroO 3/1EKTPOMAarHnTa oTKIio-
yeHus

2.3.6 YCTpOWCTBO BbISIBASIET U UHAULMPYET GOJbLIOE KONTMYECTBO HEMCMPABHOCTEN BHELIHEro 060pyao-
BaHusl. Mpy 06HapY>XeHUM TaKMX HEUCMPABHOCTEN cpabaTbiBaeT penie «CUrHanmnsaumsi» 1 BKJIOYAETCS CBETOAMOL
«BHeLLHSI HEMCNPaBHOCTb» Ha nepeaHein naHenn ycTpoicTBa. CnmMCOK BbISIBASIEMbIX HEMCMPABHOCTEW NPUBEAEH
B Tabnuue 10.
OaHOBpPEMEHHO Ha MHAMKATOPE MOXET OTobpa)aTbCs He bonee Tpex HeucnpaBHocTel. Ecnv ogHoBpe-
MEHHO BO3HWKAET YeTbipe UM 6ornee HEUCNPaBHOCTEN, CnpaBa OT HAANUCK NOABNAIOTCA CUMBOMbLI «I» N «T». B
3TOM C/lyyae Ans NpocMOTPa OCTalbHbIX HEUCNIPABHOCTEN MOXHO BOCTONb30BAThCS KHOMKAaMM «I» 1 «T»,

Tabnuua 10
O603HauyeHue PacwmdpoBka
1 |C6oi nuTaHus 3adukcMpoBaHo MoIHOE NponajaHue onepaTMBHOrO NUTaHWs, NOAABAEMOro Ha

YCTPOWCTBO

2 |HeucnpaBHOCTb Coctosinne Bxoaos PO u PIIB OT KaTyLleK BKIIOYEHUS U OTKIIIOYEHUS COXPAHSAETCS
KB/KO 0AMHaKOBbIM B TeyeHue BpeMeHn 6onee 10 ¢
3 |AsTtomart LUN OTKMOYEH aBTOMAT LWWH MUTaHUA BbIKOYaTens
4 |la3oBas 3awmTa MpucyTCTBYET BXOAHOW curHan «la3oBasi 3aliMTa», Koraa ee AeUCTBUE NepeBeaeHo
Ha curHan
5 |CvrHan rasoBoi MpucyTCTBYET BXOAHOW curHan «CurHan rasoBow 3alluTbl»
3aWmTh
6 |[dyrosas 3awuTa MpUCYTCTBYET BXOAHOW CUrHaN «[yrosasi 3aliuTa» rnpu BK/IOYEHHOMN yCTaBKe
«KOHTpONb MO TOKY» M OTCYTCTBUM TOKa BblLLE NMYCKOBOMO
7 |lMeperpy3ka Cpabotana cTyneHb 3awmTbl MT3-3, BKAKOYEHHas Ha cUrHan
8 |Meperpyska 4 CpaboTtana cryneHb 3awmtbl MT3-4, BKAKOYEHHAs Ha cUrHan
9 |[3emns CpaboTana cTyneHb 3eM/SIHON 3aLUMTbl, BKJILOYEHHAs! HA CUMIHaN
10 |O6pebiB Cpabotana cTyneHb 3awmThl OT 06pbiBa ha3bl, BKAKOYEHHAs Ha CMrHan
11 |BH.curHan 1 * MosiBuncs curHan Ha Bxoge «Bxog 1» Mpwn 3apaHHON (PYHKLMM COOTBETCTBYHO-
12 |BH.curHan 2 * MosiBUNCS curHan Ha Bxoae «Bxop 2» Lero Bxoaa — «BHell.curHan»
13 |BH.curHan 3 * MosiBuncs curHan Ha Bxoge «Bxog 3»
14 |BH.curHan 4 * MNosiBunca curHan Ha Bxoge «Bxog 4»
15 |BH.curHan 5 * MNosiBunca cnurHan Ha Bxoge «Bxopg 5»
16 |BH.curHan 6 * MNosiBWncs curHan Ha Bxoge «Bxopa 6»
17 |3apepxka oTK. B TeueHune BpeMeHW 7o7rxr max HET OTKIIOYEHWNS BblKoYaTens
18 |3agepxxka BK. B TeyeHue BpeMeHN 7gxr max HET BKNKOYEHUS BbIKITOHaTENS
19 |Het 6aTtapeiku He ycTaHOBNEH MNN pa3psiXkeH 3N1eMeHT NUTaHus
20 |HeT muMn.cuHxp. Mpy BKNOYEHHON CMHXPOHM3ALIMM BPEMEHW HE MPULLIEN CUHXPOUMIYJIbC B TEYEHNE
ABYX LMKII0B
21 |C6oW namsTn MoBpexaeHa MHGOpPMaUKMs B onepaTUBHOM NamaTh (apxmB cpabaTbiBaHWUI U
ocumnaorpamm)
22 |HeucnpaBHOCTb Coctosinne Bxoaos PO v PMB2 (3apaétcs Kak hyHKUUS NporpaMMmMpyemMoro Bxoaa)
KB/KO2 OT KaTyLUEeK BKITIOYEHUS N OTKITIOYEHUS COXPAHSIETCS OAMHAKOBLIM B TeYeHue
BpeMeHn 6onee 10 ¢
23 |GOOSE 1 * MosiBunca curHan GOOSE_1 (Tonbko ans ucnonHenun U4 mn U5)
24 |GOOSE 2 * MosiBuncsa curHan GOOSE_2 (Tonbko Anst McnonHenni M4 n 15)
25 |Mnox.kauGOOSE MonyyeHo BxogHoe GOOSE-coobuleHne co 3HayeHMeM atpubyta «quality» =
«invalid» unu «questionable». HencnpaBHOCTb OTObpaXkaeTcs, ecnn 3a4aHa yCcTaBka
«0bume — CurH.ka4. GOOSE» — «Brsm (TONbKO ana ucnonHenuin M4 n U5)
26 |[MpuBoOA He roToB HeT roToBHOCTV NpMBOAa B TEYEHWE BPEMEHW, 331@HHOIO YCTaBKOW « Trorosmaxc®
27 |Het cBsian Eth 1 OTCyTCTBYET CBSI3b C CETbIO Yepe3 uHTepdeic Ethernet 1. HencnpasHocTb oTo6pa-
XKaeTcs Ha WHAMKATOpe, eCnv 3afaHa YycTaBka «0buwme — CurHan Eth 1» — «Brm
(Tonbko Ans ucnonHexwun N4 n NU5)
28 |Het cBsa3m Eth 2 OTCyTCTBYET CBSI3b C CETbIO Yepe3 uHTepdeiic Ethernet 2. HencnpasHocTb oTo6pa-

XKaeTcs Ha vHAMKaTope, eCnu 3ajaHa ycraBka «O0b6uwme — CurHasn Eth 2» — «Brm
(Tonbko Ans ucnonHexwun N4 n NU5)

* - HagnNUCb NporpaMMUpyeT Nonb3oBaTtesb (B Tabnvue NpuBeaeHO 3HAYEHNE MO YMOTHaHMNIO»)
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3 TEXHUYECKOE OBCJ/TY>XMBAHUE

3.1 O6wwue ykazaHus

3.1.1 B npouecce 3KcniyaTauumM YCTPOWCTBa B COOTBETCTBMM C TpeboBaHusmu CTO 34.01-4.1-005-
2017 «MpaBuia TEXHWYECKOro O6CNYXMBaHWUS YCTPOWCTB PEenerHON 3alinTbl, aBTOMAaTWUKKM, AMCTAHLMOHHOMO
ynpaBfieH1sl 1 CUrHanM3aumMm Ha obbekTax 3M1eKTPOCETEBOrO KOMMeKca» HeobxoauMO B YCTAaHOBNEHHbLIE CPOKM U
B MOSIHOM 06beMe MpoBOANTD:

—  npoBepKy (Hanaaky) Npyv HOBOM MOAKIIOYEHUM;
—  NpodMNaKTUYECKMIN KOHTPOSb;
—  npodmnakTuyeckoe BOCCTaHOBNEHHE.

YcTaHoBMEHHas NPOAO/IKUTENBHOCTb LIMKIIA TEXHUYECKOro 06Cny>KMBaHMs MOXeT 6biTb yBenMdeHa wmimn
COKpalleHa B 3aBWCMMOCTM OT KOHKPETHbIX YCMOBWUI 3KCMUlyaTauuu, AUTENbHOCTM 3KCrUlyaTauMum C MOMEHTa
BBOZA B paboTy, (hakTMYECKOro COCTOSIHUS KaXXA0ro KOHKPETHOrO YCTPOMCTBA, @ Takke KBanudukaumm obcnyxu-
BaeMoro nepcoHana.

3.1.2 Tpu TEXHUYECKOM 06CITY>XMBAHUN YCTPOWCTB HEO6XOAMMO PYKOBOACTBOBATLCS:

—  3KCMNyaTauMOHHONM AOKYMEHTAUMeN Ha yCTPOMCTBO;

—  «MexoTpacnesbiMM NpaBuiaMun no oxpaHe Tpyaa (npasunamm 6€30nacHOCTM) Npu KCnayaTaumm
anekTpoycTtaHosok» MOT P M-016-2001 P 153-34.0-03.150-00;

—  «[paBunamm TEXHUYECKOW 3KCNJTyaTaummn 3NeKTPOYCTaHOBOK NOTpebutenein».

3.1.3 TexHuuyeckoe 06CNyXMBaHWE YCTPOMCTBA AO/HKHO NMPOBOAUTLCS KBAaNUMUUMPOBAHHBLIM MHXKEHEPHO-
TEXHWYECKMM MEPCOHANIOM 3KCMyaTUPYIOWEN OpraHM3aunM, UMEILLMM OMYCK HE HUXKE TPeTbel KBanmdukauu-
OHHOW TpynMbl Mo 371eKTPo6e30MacHOCTM, NOArOTOBNEHHbIM B 06bEME MPOM3BOACTBA AaHHbIX PaboT, U3yUMBLUMM
3KCNIyaTaUMOHHYH AOKYMEHTALMIO HA YCTPOMCTBO M MPOLLEALWMM UHCTPYKTaX NO TeXHUKe 6e30nacHoCTU.

3.1.4 Llenecoobpa3Ho NpoBOANTbL KOHTPOSIb TEXHUYECKOrO COCTOSIHUSI YCTPOMCTBA OAHOBPEMEHHO C NPO-
unakTnkoir (peMOHTOM) OCHOBHOrO O6OPYAOBaHWSA pacrnpeaenuTENbHbIX YCTPOWCTB, ANSl YEro AOonyckaeTcs
nepeHoc 3aniaHNMpoBaHHOrO BUAA TEXHUYECKOro 06CNyXXMBaHWA Ha CPOK A0 OAHOro roaa.

3.2 3aMeHa 3/1eMeHTa NUTaHus
YCTPOMCTBO COAEPXKUT SHEPrOHE3ABUCMMYIO NaMsATb, COXPAHEHNE KOTOPOW NMpU OTCYTCTBUU OMepaTUBHOMO
nuTaHus obecneynBaeTcs MUTUEBLIM 3N1EMEHTOM NUTaHMs CR2. PacueTHbIN CPoK Cly>kObl aNeMeHTa NUTaHUS ripu
OTCYTCTBMM ONEPATUBHOIMO [TUTaHMs COCTaBNSIET He MeHee 1 roaa.
MocnenoBaTeNbHOCTb AEUCTBMI MO 3aMEHE 3/IEMEHTA MUTAHUSA:
—  CHATb C YCTPOWCTBa OMNepaTUBHOE NWUTAHME;
—  OTBUHTUTb (DUKCUPYIOLLMIA BUHT Ha TOpLE MOAYNS MUTaHUS C 3aHEN CTOPOHbI YCTPOMCTBa U Mo-
BEPHYTb KPbILIKY OTCEKa baTapenku;
—  aKKypaTHO BblHYTb CTapyto 6aTapeiky;
—  YCTaHOBMUTb HOBYIO 6aTapeiKy B «rHe3[0» B COOTBETCTBUM C YKA3aHHOMN MOMSAPHOCTbIO;
—  3aKpbITb KPbILIKY ¥ 3aBEPHYTb (DUKCUPYIOLLIMI BUHT.

3.3 TpoBepka paboTocnocobHoCTN nsgenus

3.3.1 llpoBepka 31eKTPUYECKOro CONPOTUBNEHNS U30NSILNN

MpoBepKy 3NEeKTPUYECKOro COMPOTUBEHUS W30MAUMM MeXAYy BXOAHbIMM UEnAMW TOKa, HanpshKeHus,
OMEepaTUBHOIO MUTaHWSl, PeNeriHbIMU YNpPaBsoOWMMN KOHTaKTaMu, AUCKPETHLIMA CUIHANAMK, a Takke Mexay
YKa3aHHbIMW LEensMM M KOPMycOM MpOBOASAT MeraoMMeTpoM Ha HanpsbkeHue 1000 B. JiuHus cBs3n RS485
npoeepseTcsa Ha HanpshxeHne 500 B.

ConpoTuBIEHME U30MSILUK UBMEPSIETCS MEXAY IPyrnnaMn COeANHEHHbIX Mexay cobol BbIBOLOB COrMlacHO
Mpunoxennto b, a Takke Mexay 3TUMKU TpynnaMn M KOpPrycoM 6s0ka (KNeMMONM 3a3eMfieHus). 3HauveHue
COMPOTUBNEHUS M30NALMN AOMKHO BbITb HEe MeHee 100 Mom.

3.3.2 TMpoBepka 3apsga 6aTapeinku
3apsg 6aTapeiiku NpoBepsieTCst NyTeM BU3yasbHOrO KOHTPONS CMMBOJMA B CTaTyCHOM CTpoKe, oTobpaxae-

MO/ Ha MWHAMKATOpe YCTpOMCTBa. B cnyyae, ecnn oTobpaXkaeTcs CUMBOJ <<D>>To 6aTapeiiky HeobxoanMMo
3aMEHUTb N0 METOAMKE, ONUCaHHON B N.3.2.

3.3.3 Hactpoiika (MpoBepka) ycTaBok

PenakTupoBaHMe YCTaBOK MOXET MPOM3BOAUTLCS KakK yepes NIMLEBYIO MaHeslb YCTPOMCTBa, Tak M Mo Ka-
Hany cBssu. [MporpaMMHoe obecrneveHne «CTapT-3» MOXHO 6ecrnnaTHO ckayaTb MO Cheaytollend CCblIKe:
http://www.rza.ru/po/start-3.zip.

Mpwn OTCYTCTBMM KOMMbIOTEPA U3MEHEHMWE YCTABOK BLIMOJSHSIETCS B CleAYIOLLEM MOpSAKe:

1 CornacHo Auanory BOWTW B peXuM «VcraBku», BblbpaTb HEO6XOAMMbIN Habop M YHKLMOHaNbHYIO
rpynny yctaBok. HaBecTn Kypcop Ha Heo6xoanMMyto yCTaBKy.
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2 HaxaTb kHonKy «BBog». Ecnm o aToro naposnb He 6bin BBEAEH, TO NOSABMTCA AMANOr 3anpoca napons.
Mocne BBOAA MPABMBLHOMO 3HA4YeHUs Mapons NOSIBUTCS BO3MOXHOCTb peAakTMpoBaHus ycTaBku. PepgakTupoBa-
HMe LUMbPOBBIX 3HAUEHMI NMPOV3BOANTCS B COOTBETCTBMU C METOAMKOW OMMCaHHOW B . 2.3.2.12,

3 HaxaTueM KHOMKU «I» BblbpaTh o4YepeaHyto ycTaBky. Mpoao/mkuTb peaakTuposaHue. Mpu 3TOM BBOJ,
napons He notpebyercs.

4 BBOA TEKYLLEro BpeMeHM OCYLLECTBSETCS aHaNormyHo. Haxxatne KHOMKu «BeBoa» npu BBoAE 3Ha4YEHUS
MUHYT OBHYNSeT 3HaueHne cekyHa. [na n3aMeHeHns 3Ha4eHns AaTtbl U BpeMeHW BBOAA Napons He TpebyeTcs.

5 Mo OKOHYaHWM HacTPOWKM 06si3aTeNIbHO MPOBEPUTbL BBEAEHHbIE YCTABKWM 3aLUMTbl A1 UCKIIOYEHUS
OLINGOK.

3.3.4 TMpoBepka QYHKLUMOHNPOBAHUS YCTPOMCTBA

3.3.4.1 Obwwme nonoxxeHns

Mpy BbINOMHEHUM NPOBEPKN B TA6OPaTOPHBIX YCIIOBUSX K YCTPOWCTBY HEOOXOAMMO MOAKIHOUNUTL flornye-
ckuin ummTaTop M-901 mnm ummutaTop BbIKIOUATENS.

Mozaya ToKa M U3MepeHVEe BPEMEHW OCYLLECTBIISIETCS YCTAHOBKOM A1l MPOBEPKM PESIENHOW 3alUMThl TUMa
Y5053, Y5003, «YpaH», «HentyH», «Petom». [Ons 0AHOMA3HBIX MPOBEPOYHBIX YCTAHOBOK TOKOBbIV BbIXOA
YCTQHOBKM MOAK/IIOYAETCS K KNeMMaM Toka OAHOW M3 a3 npoBepsieMOro yCTPOWCTBA, NPOBEPKM MOBTOPSIOTCS
NS Kaxkaon dasbl.

MoAK/IOYMTb KINEMMbI BbIXOAHbIX KOHTAKTOB penie «OTK/.», PacrosiOXXEHHbIX Ha KIEMMHOM Kosoake
YCTPOMCTBA, K BXOAY MUNNMceKyHAOMepa («KOHTaKT») yCTaHOBKM.

Mepen HayanoMm NpoBEpPKN HEOBXOAMMO MOAATb OMEepaTUBHOE NMUTAHWE Ha YCTPOMCTBO W BBECTU YCTaBKM
3HaYeHUn 1 KoHDUrypauuu.

3.3.4.2 MpoBepka PyHKUMOHUPOBAHNS MAKCUMabHOW TOKOBOW 3alLUThI

Bce Tpu cTtyneHn MT3 npoBepsoTCs aHaNorMyHo, 3a UCKNOYEHMEM 3HAYEHMI YCTaBOK TOKa M BPEMEHM
cpabaTbiBaHus. poBepsieMylo CTyneHb 3alMTbl CleAyeT BKIOUYWTL YCTABKOM KOHGUrypaumu, a ocTajbHble
CTYNeHU — OTK/IOYUNTD.

OTKNIOYUTL BbIKIOYaTENb NMoAaYell KOMaHAHOMO OTKYeHUs. MNojaBasi TOK OT YCTaHOBKM, ybeautbes B
cpabaTblBaHUM pene U CBETOAMOAA HA MaHenu ycTpoicTea «Iyck MT3» npu 3a4aHHOM yCTaBKOM 3HAYeHWMM Toka
OT YCTaHOBKMW. [poBepuTb HanuuMe rucrepesvca 3anycka 3awmnTbl (koadduumeHTa BO3BpaTa) MpuU CHUMDKEHWM
3HayeHus Toka (Mo BbIKMIOYEHUIO cBeToanoda «Ilyck MT3»).

BkntounTb BbIKOYaTENb MHUMKU. COPOCUTL MHAMKALMIO KHOMKoM «CHpoc». CKaukoM MofaB TOK, NPeBbI-
LAoWKMIN ycTaBky MT3, KOHTPONMPOBaTL OTK/IIOUEHME BLIK/IOYATENS, @ TaKKe MHAMKALUMIO NMPUYMHBI aBapuy Ha
nHaMkaTope u ceetoavonax. M3mMeputb No MUINUCEKYHAOMEPY BpeMsi OT MOMEHTa nojayn Toka A0 3aMblKaHus
KOHTaKkTOB pene «OTkM.». CpaBHUTb €ro C YCTaBKOW MpOBepsieMor CTyneHn MT3. KHOMKoW «—>» Ha naHenu
YCTPOWCTBA BbI3BaTb Ha MHAWMKATOP 3HayeHWe BpeMeHu cpabaTbiBaHWUS 3alUTbl 734, [ONyCcTMMasi NOrpewHoCcTb
cpabaTtbiBaHMs NpuBeaeHa B Tabnuue 3.

[na NpoBepPKN 3aBMCUMbIX XapaKTEPUCTMK cneayeT nosb3oBaTbes dopMmynamm (2) — (6) u rpadukamm,
npuseaeHHbIMK B Mpunoxexun E.

MpoBepka cTyneHel MT3, AelCTBYIOLMX HA CMIMHAN MPOM3BOAMTCS aHANOMMYHO, 3@ UCKITKOYEHWEM TOFO,
4TO U3MEpPSIETCS BpeMs OT rnodadn Toka A0 3aMblkaHus pene «CurHan».

3.3.4.3 TlpoBepka yckopeHust cTyneHn MT3 npu BKIOUEHUMU

MozaBasi CKAaYKOM MPOBEPOYHbLIN TOK, MPEBbLILAOWMI NOpor cpabaTbiBaHWsl YCKOpPSieMOW CTyneHn MT3,
OOHOBPEMEHHO C BK/IOYEHWEM NMHUKM (3afepXXkka MnodaunM Toka He AOo/MkHa npesbiwaTb 1 c¢), ybeauTtbcs B
cpabaTbiBaHWM CTYNEHU C BPEMEHEM YCKOPEHUS Tyop. YOEANTLCS B MHAMKAUMM NPUYMHBI OTKIOYEHMS UMEHHO
OT YCKOpPEHHOW MT3 — Haanucb Ha MHAMKaTope «YckopeHune MT3-x».

3.3.4.4 MpoBepka NpaBUbHOCTY YepefoBaHust (a3 M pacyeTa TokoB npsMoi (/;) u obpatHon () no-
CNnefoBaTenbHOCTU

MonaBasi HOpManbHYO TpexdasHylo cucteMy TOKoB (¢hasbl TOKOB CABMHYTbI Ha 120° OTHOCUTENBHO CO-
cefHuX a3 B COOTBETCTBMM C 3aAaHHOM ycTaBkol «YepepnosaHue as»), ybeantbcs B 65m3koM K 0 3HaueHum
Toka 06paTHOW nocneaoBaTenbHOCTU I; NpY 3TOM TOK MPSIMOM MOCNefoBaTeNbHOCTU I; AOMKEH OblTb NPUMEPHO
paBeH a3HbIM TOKaM.

3.3.4.5 Tlposepka 3awuTbl OT 0bpbiBa a3

MozaTe HECMMMETPUYHYIO CUCTEMY TOKOB Ha YCTPOWCTBO, MPW 3TOM 3HayeHWe ToKa MpsiMOl MocnefoBa-
TeNbHOCTM I; AOMKHO npeBbiwaTtb 0,2 A. Ha ocHOBe MoAaHHbIX 3HAYEHWUW ONPeAenuUTb 3HAYeHWe COOTHOLLEHMSI
TOKOB I/I;  NPOBEPUTb €ro COOTBETCTBUE YPOBHIO cpabaTbiBaHust 300.

3.3.4.6 [lpoeepka Bblgaun curHana YPOB

BbixoaHble KOHTakTbl pene YPOB yCTponcTBa MOAKMIOHAIOT K MWUIMCEKYHAOMEPY UCMblTaTenbHOW yCTa-
HOBKW. TONMYKOM MOAAOT TOK, MPEBLILAKWMI YCTaBKy CTyneHn MT3, M u3MepsitoT BpeMsi [0 3aMblKaHus
KOHTakToB YPOB. OHO AO/MKHO COCTaBNSATbL CYMMY BpeMeHW cpabaTbiBaHus cpaboTaBLuel cTyneHn MT3 1 yCcTaBku

7—J/POB-
Y6eauTbea, YTo oTnyckaHue pene «YPOB» NPoncXoamT MOCNE CHMKEHWUS TOKA HUXKE 3HAUYEHUS yppp.
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3.3.4.7 Tllposepka 3awmTbl oT 033

MpoBepka Npon3BOAUTCA MO TOKY .3I; NMOAABaEMOMY Ha BXOAHblE KMIEMMbl YCTPOMCTBA, aHaforMyHo mnpo-
Bepke MT3.

Mpn npoBepke paboTbl 3aWMTbl MO TOKY 3/, BbICLUMX FAPMOHWMK C MOMOLLbIO MPOBEPOYHON YCTAHOBKM
HeobxoauMMo noaasaTtb TOK 3-i, 5-i, 7-1 1 9-i1 rapmMoHmku (150, 250, 350 n 450 I'y).

BHumanne! TIpoBepoYHbIi TOK JIHO60M YacToTbl, ASIUTENBHO MOAABAEMbIN HA BXOAHbIE KNEMMbl «3[p»
YCTPOWCTBa, HE AOMKEH MNpeBbiwaTth 2,5 A.

3.3.4.8 lMpoBepka paboTocnocobHOCTN BXOAHbIX LIENEN YyCTPOUCTBa

C nNoMoLLbIO NIOrMYecKoro MMuTaTopa WM UCTOYHMKA MOCTOSIHHOIO HarnpshKeHWs nmoodepeaHo noaaBaTthb
CWrHanbl Ha BXOAHblE LENW YCTPOMCTBA, MPOBEPUTb MPOXOXKAEHWE CWUrHaNoB nnbo B pexuMme «KoHTposb»
(pncyHok B.1), nnbo no peakumm Ha HUX YCTPOMCTBA.

3.3.4.9 lNposepka paboToCcnocobHOCTN BbIXOAHBIX pene

MojaBasi pa3nnyHble BO3AEMCTBUS Ha YCTPOMCTBO, HeO6X0AMMO A06UTbCA cpabaTbiBaHUS BCEX pene u
ybeantbca B paboTocnocobHOCTM BCeX KOHTaKTHbIX rpynn. Kak npaeBwno, npoBepka pene COBMelaeTcs C
MpOBEPKON OCTasNbHbIX DYHKLUMI YCTPOMCTBA.
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4 TEKYLLMIA PEMOHT

4.1 YCTpoWcTBO MpeacTaBnseT coboi A0CTAaTOUHO CMIOXKHOE M3AENNE M PEMOHT €ro A0/DKEH OCYLLECTB-
NATLCA KBANMMOUUMPOBAHHLIMU CMELMANMCTaMM C NMOMOLLbIO CrieumasibHOW OT/IaA04YHON annapaTypbl.

4.2 PeMOHT YCTPOICTB B MoOC/MerapaHTUiHbIA Nepuoa LeNnecoobpasHo OpraHM30BaTh LIEHTPANM30BaHHO,
Hanpumep, B 6a30Boi nabopaTopun S3HEProCMCTEMbI UM MO AOTOBOPY C U3rOTOBUTENEM.

5 TPAHCIMOPTUPOBAHWE N XPAHEHWE

5.1 YcnoBus TpaHCMOPTUPOBAHUS N XpaHEHUSI U CPOK COXPAHSEMOCTU B ynakoBke u (Mn) KoHCepBauUmm
N3roToBUTENS A0/HKHBI COOTBETCTBOBATL YKa3aHHbIM B Tabnuue 11.
5.2 Ecnn Tpebyemble ycnoBus TPAHCNOPTUPOBaHMSA U (MNN) XpaHEHUS OTIMYAKOTCS OT MPUBEAEHHbIX B
Tabnuue 6, TO YCTPOMCTBO MOCTaBASOT Afs YC/IOBUM U CPOKOB, ycTaHaBnmBaeMbix no FOCT 23216 v ykasbiBae-
MbIX B JOrOBOpe Ha MOCTaBKy WM 3akase-Hapsige.

Tabnuua 11 — YcnoBus TpaHCNOPTMPOBAHUS U XPaHEHUS

0603HayeHue yCnoBuiA TPaHCNOPTUMPOBaHUS

o ] O603HayeHne Cpok coxpaHsie-
B YaCTW BO3AENCTBUS: o
Bua nocrasok MexaHuyeckux | KnumaTtnyeckux dakro- ycnosun MOCTV B ynaKos-
¢akTopoB Mo pOB, TaKMX KaK yCnoBus Xparenms no KE V3roToBITE-
[OCT 23216 | xpaHenusi no FOCT 15150 | | OC¢T 19150 717, TONk!
BHyTpwW cTpaHbl (KpoMme 5 (HaBecbl B Makpoknu- 1 (oTannueBaemoe 3
paiioHoB KpaiHero CeBe- C MaTMYECKUX parioHax C XpaHunuuie)
pa 1 TPYAHOAOCTYMHbIX YMEpEeHHbIM U X0NoAHbIM | 2 (HeoTannuBae- 1
parioHoB no MOCT 15846) K/IMMaToM) MOe XpaHunuie)
BHyTpu cTpaHbl B paiioHbl
KpanHero Cesepa u C 5 1 3

TPYAHOLOCTYMHbIE
pavioHbl no FOCT 15846

MprMeyaHue: HuxHee 3HaueHne TEMNEPATYpPbl OKPYXKAKOLLEro BO3AyXa Npy TPAHCMOPTUPOBAHUM U XPAHEHUN —

MUHYyC 40°C

5.3 [onyckaetca TpaHcnopTupoBaHue nobbiM (KpoMe MOPCKOro) BMAOM 3aKpbITOro TPaHCnopTa B coye-
TaHUM UX MexXay CODOM, OTHECEHHbIM K YCIOBMSIM TpaHCMopTUMpoBaHus «C» ¢ OBLIMM 4MCNIOM neperpysok He
6onee yeTblpex, UM aBTOMOBUIILHLIM TPAHCNOPTOM:
—no poporaM ¢ achanbToBblM M GETOHHLIM MOKPbITUEM (AOporM 1-i KaTeropuMm) Ha paccTosiHie A0

1000 kmM;

— no 6ynbhkHbIM (f0pOrK 2-1 1 3-I KaTeropumn) U rPyYHTOBLIM AOPOraM Ha paccTosiHue Ao 250 KM co cko-

pocTblo A0 40KkM/u.

5.4 TpaHcrnopTvpoBKa A0/MKHA NPOU3BOANTLCS TOSIbKO B 3aKPLITOM TpaHCMopTe (KeNe3HOAOPOXKHbIX Ba-
rOHax, KOHTeNHepax, 3aKpbITblX aBTOMaLLUMHAX, TPIOMax v T.4.).
5.5 MMorpy3ka 1 TpaHCNOPTMPOBKA AOMKHbI OCYLLECTBASATLCS C YY4ETOM MaHUMYNSLUMOHHBIX 3HAaKOB, HaHe-
CEHHbIX Ha Tapy, U B COOTBETCTBUM C AENCTBYIOLMMI NPaBUIaMn NePEBO30K MPy30B.

6 YTUNN3ALNA

6.1 Tocne oKoHYaHMs CpoKa CNYXXObl YCTPOMCTBO NOANEXMUT AEMOHTAXY U YTUIN3aLMUN.

6.2 B cocTtaB YCTDOVICTBa HE BXOAAT AparoueHHble METaibl, @ TaKXe AA0BUTbIE, PaANOAKTUBHbIE WU

B3pblBOOMNACHbIE BELWLECTBA.

6.3 [IEMOHTaX W YTUNIM3aLUMs YCTPOMCTBa He TPebyloT NpPUMEHEHMS creumasnbHbIX Mep 6e30MmacHOCTU U
BbIMOHAIOTCSA 6€3 NPUMEHEHUS CNeLmanbHbIX NPUCTIOCOBNEHUIA U MHCTPYMEHTOB.
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MPUNOXEHWE A
(obsi3aTenbHoE)

Kogabl owmboK npy caMoTecTUpOBaHUM YCTPOMCTBA

Mpn BKIOYEHUM NUTAHUS YCTPOMCTBA BCE CBETOAMOAbI 3aropatoTcs. lpu HayanbHOM TECTUPOBaHWM
yCTpoicTBa npoBepsieTcsl paboTocnocobHOCTb COCTaBHbIX YacTel YCTPOMCTBA, NPW 3TOM Ha MHAWMKATOP BbIBOAUT-
CS1 HAANMMCb C Ha3BaHMEM TeCTa M MOOYEPEAHO racaTCs CBETOAMOAbI: CHavasa neBbil ctonbed, 3ateM «OTKJT» u
«BKJ1», 3aTeM npaBbiit cTonbeL.

Mpy BO3HMKHOBEHWMM OWMOKM HeobxoaMMO 3anucaTb coobuleHne, oTobpaxeHHoe Ha uHAaukaTope. Ecnum
WHAMKATOP He MoKasbiBaeT MHMOPMaLMIO, HEO6X0AMMO 3anmcaTb MOCieAHWI MoralleHHbI ceeToamoa. Coobuye-
HUst 06 ownbKax Npu HavyaabHOM TECTMPOBaHUKN NpuBeaeHbl B Tabnuue A.1.

Tabnvua A.1

CeeTopguon

CoobuieHue 06
owmnbke

OnucaHMe HeMCnpaBHOCTHU

ropAT BCE CBETOANOAbI

HencnpaBHOCTb MMKpOrpoLeccopa

«[TycK 3aWwuTbl»

TecT NuTaHusa
HepocraTtoyHoe
HanpshkKeHue NUTaHus

HanpspkeHne NUTaHUS HUXKE HOPMb

«YPOB: BbiBOA»

HencnpaBHOCTb LUWHBI
agpeca/aaHHbix SDRAM
Koa: XX

HencnpaBHOCTb LWMHBI aApeca WK WWHbI AaHHBIX AUHAMK-
yeckoro O3Y

«AlB: BbIBOA»

TecT nHamkaTtopa

HeuncnpaBHOCTb MHAMKATOpa

«AYP: BbIBOO»

3anMnaHne KHOMKU:
XXXXX

OaHa nnn HeCKOMbKO KHOMOK HAaXoAsTCsl B HAXXaToM
COCTOAHUMN

«[a3oBas 3awmra:
BblIBOA>»

Owwubka moa. PEJE
nnm

Owwnbka moga.
KOMBUHWNP

O6pbIB 06MOTKM pene Ha peneHoM UM Ha KOMBUHMPOBaH-
HOM Moayne

Bo Bpems paboTbl Npubopa B (POHOBOM pexume Npon3BOAMTCS TECTUPOBaHME 0OMOTOK BbIXOAHbIX pene U
yrny6rneHHoe TeCTUpOBaHMe ornepaTiBHOM NamMsaTi. CooblueHns 06 owmnbkax npueeaeHsl B Tabnuue A.2.

Tabnuua A.2

CoobuieHue 06 owunbke

OnucaHue Heucn PaBHOCTH

Owwnbka moa. PENE
nnm

Owwnbka moa. KOMBUHUP

O6pblB 06MOTKM pene Ha penenHoM UNN Ha KOMBUHMPOBAHHOM Moayne

HeucnpasHocTb SRAM
Agpec = XXXXXXXX

HeucnpaBHoCTb cTatudeckoro O3Y

Aapec = XXXXXXXX

HeuncnpasHocTb SDRAM

HeuncnpasHocTb agnHamnyeckoro O3Y
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MPUNOXXEHWE b
(obsi3aTenbHOE)

MpoBepKa 3NMEeKTPUYECKOro CONPOTUBIEHUS U30NSLMK

Tabnuua B.1 — MpoBepKka 31eKTPUYECKOro CONPOTUBEHWUS M30N1SLUMN yCTpocTBa «Cupuyc-2-J1»

Pa3zbem HoMepa KOHTaKTOB HanMmeHoBaHue UcnbiTaTenbHOE HanpsihXeHue

X1 clno8 ToKOBble Lienu 1000 B
X2.1 clno?2 Llenn cMHXpoHM3aumu 500 B
X2.2 clno4 JInHua cBssn 1 500 B
X2.3 clno4 JInHna cBa3n 2 500 B
X3 clno?24 PeneiHble uenu 1 1000 B
X4 clnoi12 PeneiHbie uenu 2 1000 B
X5 c1lno?24 BxogHble uenu 1 1000 B
X6 clno 14 PeneiHble uenu 3 1000 B

c 15 no 24 BxoaHble uenun 2 1000 B
X7 clnob6 Lenv nutaHuns 1000 B

Tabnuua b.2 — MpoBepKa 3N1eKTPUYECKOro CONPOTUBIEHNS U30NIALMKN ycTpoicTBa «Cupuyc-21-J1»

Pasbem HoMepa KOHTaKTOB HanmeHoBaHue UcnbiTaTenbHoe HanpshxeHue

X1 clno8 TokoBble Lenun 1000 B
X3.1 clno?2 Llenn cMHXpoHM3aumm 500 B
X3.2 clno4 JlvHns cesazm 1 500 B
X3.3 clno4 JInHua cBsasn 2 500 B
X4 clno?24 PeneliHble Lenu 1 1000 B
X5 clnol2 PeneliHble uenu 2 1000 B
X6 clno?24 BxoaHble uenu 1 1000 B
X8 clnoi14 PeneliHble uenu 3 1000 B

c15no 24 BxoaHble uenu 2 1000 B
X9 clnob6 Lenu nutaHuns 1000 B
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MPUNOXXEHWE B
(cnpaBoYHOE)

PacnucaHue BXOAHbIX AUCKPETHLIX CUrHANIOB YCTPOWCTBA B pexnme «KOHTpOsb»

C6poc curHanusaumm
Bxop, 2

Bxoa 1

AsTtoMat LUMM

[a3oBas 3awmTa

CvirHan rasoBow 3aLuThl
Bxoa PIB

Bxop, PO

Pa3pelwierHne TY
OTKNIOYEHME OT KJItoYa
r— BkiouyeHune oT Kiya
I_ Bxoa 3

0000
0000

o o
o o
o o
o o
o o
o o
o o
o

Bxop 6
——YAlB

AYP

[JyroBas 3awmuTta

2-1A Habop yCcTaBoK

Bxon 5

Bxon 4

BkntoueHue ot TY
OTkntoyeHme ot TY

PucyHok B.1 — CooTBeTCTBME BXOAHbIX ANUCKPETHBLIX CUrHAN0B B pexxuMe «KOHTpOsib BXOA0B>.
Hanuuuio curHana Ha BxoZe COOTBETCTBYET «1», OTCYTCTBMIO — «0».
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MPUNOXXEHWE I
(obsi3aTenbHOE)

BHeLlHWI BUA M YCTAHOBOYHbIE pa3Mepbl

305

295

Cupuyc-2-J1

BJIOKUPOBKU
Muranve @ @ YPOB
Myck sawmtel @ @ AnB
> o o =
[
[
OMNEPATUBHOE g
YNPABINEHUE
KounTpone
VPOB Pacora @ Ta= 5,232 0° CPABATbIBAHUE
o o Bueon @ Is= 5,19A 120° @ 3awwra
a 8 Ic= 5,21A 240° ;
Pa6ora @ @ AsapuitHoe OTKrioYeHNe
@Bblaoﬂ () @ vPOB
PaGora @ @ AnB
Buison @ @ BHewHss HencpasHoOCTL
PaSma. @ CurHan 1
o= @ @ CuvrHan2 C
i 2 C
@IVC
BTOMOTUKQ
PucyHok I'.1 — Bua cnepeau
275
a 40 (0 hihilhgh ]
28 a8 ==Y
~
(©)
g oz slels Jlelemaeltee 5\5\22";
S H3IE g 5 2| g ]
bR i
J%EJU Lssiézgzé'_? Aol
s 0T OO
q § E P i
1 i
i
o
(@)} o CRCICI
8 g i e
— MENENEN
LEREEE 1
Sa1ii Sale
=| |dEEE2EEE o |73
HER! S|

puy

PucyHok .2 — Bug ceepxy
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o _— ‘
AP 3A0 «PANMYC AstomaTykax
«Cupuyc-2-11-5A-220B-11»
S LT AT
I (=] 3aeNe 17051524 |
| @ E Ratawsr. 05.2017
%:; RAB561220410001#17051524
Cpaenano B Poccui
[Tp]
N~
—
1 LII
® ® ®
~ -— -— B

PucyHok I.3 — Bug cboky

Mutanne
~220B

Sl ||| |E|E|E

000000g)

000000

©

Wo o c)

PucyHok .4 — PacnonoxeHne aN1eMeHTOB Ha 3aiHeN NaHenun ycTponcts «Cupuyc-2-J1» B 06bIYHOM KOpMyce U
«Cunpunyc-2J1-02» (Ha pucyHke ns3obpaxxeHo ucnonHeHne «Cupuyc-2-J1-5A-220B-N1»)
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(| ;
— 5
IB[4 g é
e §
313[; g é

5
5
Ulao [1@ 1o [

PucyHok .5 — PacnonoxeHue 3N1eMEHTOB Ha 33/IHEN NaHenu ycTpoictea «Cupuyc-21-J1»
(Ha pucyHKe n306paxkeHo ncnosnHeHme «Cupnyc-21-J1-5A-220B-U4-FX»)

I
ol
U
311[; g

Mutanne
~220B

0000000000000 O0O0O0O0OO0O0O0O0O["

C

PucyHok .6 — PacnonoxeHne aneMeHTOB Ha 3aHel NaHenu ycrpoicTea «Cupuyc-2-J1»
B YKOPOYEHHOM Koprnyce (Ha puCyHKe nsobpaxxeHo ucnonHeHme «Cupuyc-2-/1Y-5A-220B-13»)
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280
0
o o
& ®
=}
401B.J5,5
vnun 4o1B.M5
[0}
o
<
295+2

a) B 0OBIYHOM KOpITyCE

210
v
o o
& ®
=4
401B.05,5
vnu 4o1B.M5
V. -
o
<
225+2

0) B YKOPOYEHHOM KOpITyCe
PucyHok .7 — Pa3MeTka naHenu noj yCTaHOBKY YCTpOMCTBa
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MPUNOXXEHWE O
(obsi3aTenbHOE)
CxeMbl NOAKITIOYEHNS BHELLHKX Lienei

A

B LnHbl 6-35 kB

C

Boikntoyatenb nnHm

~

X1 YcTtpoiicTteo «Cupuyc-2-J1» X6,
KOHT) Lienb Llenb KoHT.
D 1 | Tok dpasbl A Hau 1, J e oowilt @ m
A - a OTKIKO4YEHVE BBOAA
2 | Tok dasbi A koH 3': YPOB ——yPOB HP 1] 2
F-F- —— 12 3 | Tok dasbi B Hau I T eos obw. 23
3 E B Ha oTknioyeHme cexkumm
2—— - —— 12 4 | Tok passi B ko | ‘—vpoB Hp2l4 @
Mpowm.pene K1
2 5 | Tok dhasbl C Hay p Bk oouw. 1|5 o—4
. A BKTIOYEHNS
@ 6_| Tok dpasbi C ko 3|C ¢ s E::l ——Bkn. HP 1] 6 @& I
K.
2 7 |Tok 310 N CT0 oow.2|7 @
8 [Tox3i0 3|C 3lo ——Bn HP2|8 @
— o2 obw. 19 @
Onn2 I:::l ——Omn.2 HP 1]10 @
THR.. Mpom.pene
X5 02 obu. 2|11 ST—9 ofmmeﬂm,'%
TTHN & [ Liens —omn2___HP2|12 B
! 2 1 | Bron P10 :|‘ |:| omnt [:] J—omn.1__obw 1]13 o—9
—ly +Wy = J L1272 | BxonPrio = ——omn.1 HP 1|14
2N TN s | X
P
CUrH.ras.3awmrs! 4 | Son P8 ( Llenb KoHT.
S TNy (e (. .
e X [T i_!*’ |_ N acl
AsTowmar LM - ( Pere 1 [:]—”’ Pene 1 obuwmii| 2 @
p—~————10 7 | Astomar N —D—< o
28 1 Oouni Pene 2
—— poro2 [} >—rurez
xon —_
Pene 2

6 211 | Obwpwit
~ )0C cUrHanuaauum 1512 Copoc cnrran

13 | C6poc curnan.

MyckMT3__H31| 7 &
Tyck MT3__obw.1] 8

b
Myck I:::l L— Jnyemts HP1] 9 @
S

Ha sawuty wnt

Tl

MyTY
Y 5
O ot kiosa 14 | Paspewerure T | MT3 Ny MT3__H32| 102
— 1@ 15 | OTkn. ot knioya
~Bin. o kniova ( MyckMT3_obw.2 | 112
— [216 | Bin. ot kniova —D—4
Brokvposka AMNB ( Myck MT3  HP 2| 12D
p— oo AT 17 | Bxon s 3 5 eE
5 — T2 18] Obuwi Orkas OTK“ — 132 Ha Nperiynp. CHrHanusalino;
@ o6, [Z
~QTkioueHye o ool oo o a ém ! 14
~Bxniodenue no TY 220 (B moTy ( — vrian. _ obw 14 15@ Ha npeaynp.curHaniaauvio
s Curran.___HP 1] 16
;22 Ew— + Asap.orn._H3 1] 17@
|ocoyoxon @) AsapuiiHoe Asap.otkn. obuL1| 18 & T See SaT
223 ] Bxon 5 oTKrlioueHe Aeaporr. HP 1| 190 pUiHY!
@24 | Obwwit
Perne 3 obuw. 1] 202
X6 Pene 3 Eb Pere 3 HP 1] 21 @
[lyrosas sawura Konr. Llens Pene 4 H3 1] 220
»—_-@12 ﬁyrosaﬁ sauura pene 4 I:l'}, Fenes —oom 1l 250
ropas sawmra
AP o BY o Ll " Pene 4 HP 11240
— xon ﬁ |:|
18| Bron AJP X4
;_hgwg Bxon YAMB * Llens KoHT.
g 5 Ha2|1 o
20 | Bxop HANB e 1 Ha TenecurHansauvio;
2
2 22| Bron 6 g:::; °6:;2 j 2 Tia TeneoATaTaA
@ 23| 27 raop yorasox :D_I :
@ 24 | 2 Habop ycrasox Asaporcn. H32)5 @
Asap.otkn. 06w.2 | 6 T
X7 T a TenechrHanMaaLMo,
KoHr. Lenb 2A Pene 3 obuw.2|g @
7 | Tvranve (+ —
) ) — Ly sy Pene3  HP2|9 @
2 | Turarwe () =
2 = [S +2v Pere 4 H32 10 @
2 3 Pere4 06w 2 |11 @
2 4 P4 _HP2|12 @
2 5
26 X2.1
Llens KOHT.|
+Cmixpo 248 | 2 @
X2.2
Lens KOHT.

W3onup. obwmin | 1 @

Mepenaya B 20
A 30

”P“e"”<_<¥—7 H—H{ R comacyouee| 4 &

X2.3 (ans ucnonHenus M1)

Lens KoHT.
W3onup. obwmin | 1 @
Mepenava B 29
A 39
Mpuem

R cornacylowee| 4 @

f
i

PycyHok .1 — CxemMa NOAK/IOUYEHNS BHELLHMX LIEMEN K YCTPOMCTBaM
«Cupunyc-2-J1», «Cnpunyc-2-J1Y», «Cupnyc-2J1-02»,
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A
B LnHbi 6-35 kB
C +y -y
, Beikntoyatens nuHum
/
A [B |C Ko
T L H
K2.1
- KB
° N
K1.1
= —
X1 YcTtpoiicteo «Cupuyc-21-J1» X8
KoHT, Lenb Llenb KoHT.
2 1 | Tox basei A viay | 3': L A PESE obu. 1} 1 @ Ha oTkniouenve BBOAA
D 2 | Tok chasbl A koH VPOB ——yPOB HP1]2 @
e ek —— 1@ 3 | Tok dhasbi B Hau I < |¥RoB obw. 2|3 @
B Ha oTknioveHve cekumn
E——-—o———-——-04 Tok cpasbl B koH 3|C ——vroB HP2 |4 &
Mpom.pene K1
D 5 | Tok chasbl C Hay I _/— Bkn. obu. 1] 5 @&
T BKIIOYEHMA
2 6 | Tok hasbi C koH 3|C ¢ 5 E::( —Bks. HP1|6 @& D_
K.
D 7 |Tok 3lo \/_' Bkn. obw. 2|7 @
D g [Toxslo [ 300 B, HP2|8 @
_/— Otkn.2 obw. 119 @
o 2I:I':[’ ———Omkn.2 HP1]10 @
TKI. n
J—0m«n.2 oL 2 pom.pene K2
X6 K OTKn > 2 :lp 3 112 : o OTKITOUEHNS D
TTHN KonT, oo 1, Om' ] P
2 1 | Bxog PMO :I |:| Otkn.1 I:::I_ S| OTKH. obui. 7}
—WY +Wy = l L1572 | Bxon PO o L——— Otkn.1 HP 1114 &
g 20 T s B x
4 Bxopg PMB
~_C¥rH.ras.aawmrs! 24 18xon (+) Llenb KoHT.
— H2 5 | CurH.ras.3awmtsl —D—
< as. sawura > [va— (+) s C Pene 1 H3| 1 @
q 6 - 3au TD_‘ Pene 1 -7 Pene 1 obuwmin | 2 @
~AsTomar WM (+) Ly
— H2 7 | Astomar LM — |30
o =
8 | O6wuii
+ Pene 2 H3| 4@
2190 gxo/:l ; +) Pene 2 I:::I”:‘C Pene2  obuwi| 5 @
511 | Coums ——{Pone2 Hrlo @
o A7 L N I -
13 | CBpoc curnan. Myck . TvorMT3  HP 1 )
—h-@m P wenve TY () MT3 L =
~OTK. OT Knloya a3peLIeHe (+) \ C Myck MT3  H32| 10D
— D15 | OTkn. ot kntoya —D—(- N
~Bkn. ot knova 21615 (+) Myck MT3  o6w.2 | 11 @
~Bnokuposka ANB > 1 Big. 037 Kova (+) D L | — Myck MT3  HP2| 120
17 A =~ Ortkas H3 1] 13@ m
OrkntoyeHme no TY. 218 | Obuini (+) Ortkas obuw. 1] 14 2 ReRyTp orETE e
~ 5 %
BknioyeHve no TY [219 Oren. no T (+) CurHan. obw. 1§ 15
p—~————————1F 20 | Bxn. 0 TY CmHan' HF; e = Ha npepynp.curHan1sauuio
221} OOuwi o Ao 31| 170
+ [ Bap.OTKI.
0221 Bxon4 (+) AsapuiiHoe I:I':r~ ‘i ; !\——' Asap.otkn. o6w.1] 18- m —
223 | Bxon 5 OTKNIOYEHME : JYPSTRETET prY= a aBapHiiHYIO CUrHANM3aLMIO]
2 O6umit - -
24 LAy i Pene 3 obw. 1] 202
X8 | Pere 3 HP1]21@
[lyroBas 3awmra Konr. Lens + Pene 4 H31) 22@
p— ~——————? 15| Oyrosas sawuTa Pene 4 obuw. 1) 232
P 0 16 Ayrosan saupa [ Pere 4 HP 1] 242
~——— ]
— peare {1 s
2 18 | Bxog AYP
~UAMB [ 19| Bron UANB + Llenb KoHT.
>
< 20 | Bxon YAMB g'rkaz GH3 z ; : Ha TenecurHanusaumio
@21 Bxon 6 * Tkas oobw. <
>
@ 22| Bxon 6 ZWHBH' 06:; z 3 : Ha Tenecurianusaumio
@ 23 | 27 Habop ycTasok % aran. 4
@ 24 | 27 nabop ycTaBok| :Z:g'z:z;' o;j 2 Z 2
X9 Asaporr. HP2|7 o Ha TenecurHanusaumio;
KoHT. Lenb 2A Pene 3 obw.2|g @
@ 1 | Muranue (+) —— Pene 3 HP2]lg @
@ 2 | Nuranue (-) |— Pene 4 H32110 @
23 Pened4  obw.2|11 @
2 4 Pene 4 HP2112 @
25
26 X3.1
Llenb KOHT.
s ST X
+Cuxpo 24B 20
X3.2
Llens KoHT.
W3onup. obumin | 1 @
Mepepaya B 29
A 3@
npmM(_Q_T 1 Rcomacyowee| 4 @
X3.3 (ans ucnonHexuns U1)
Llenb KoHT.
W3onup. obuwmin | 1 @
Mepepava B 29
A 30
I'IpmeM(_<'rl_T - 1 Rcomnacyowee| 4 @

PucyHok .2 — CxeMa NoAKMoYeHNs BHELLHMX Lienen K yCTponcTBy «Cupnyc-21-J1»
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) A W\

-y

N\ 77

« - »

(4

BY-TEL
[oTOB
. l / l .
X2:1 ) l X2:2

+Ly
«Cupunyc-21-J1»
Bxopa PMNO
T~ .1 ] ~z.o |
@—— X6:1 I IX6 2
Bxoa PIMB
~z51 —
@——— X6:3 I IX6 4
AsTomar LUM
— [] e
CO— X6.7I IX6.8 ‘
BkntoveHune
X8:5 | X8:6 |
OTKNOYEHNE
—xs:11} —. [x8:12]
OTKAOYEHNE ‘
—x3:13} —. [x8:14

X1:9 | BkntoyeHune CK

‘X1:11| B/O CK

X1:12| OTtkntodeHne CK

PucyHok .3 — CxeMa noakntodeHns yctpoinctea «Cupuyc-21-J1»
K BblktodaTento BB/TEL ¢ 6nokom ynpasneHus BY/TEL-12
(ans pabotbl cxeMbl ycTaBka «Bxog ABLUM» gomkHa 6biTh NepeBeaeHa B NosioXkeHne «FoToB»)

Yctponcteo «Cupuyc-21-Ji»

OTKNK4eHne

ABapunHoe I:::I_ ______________ I : _

X4
Liene KoHT. + LLUMHKM curHanusaumm
Asap.otkn. H31|17@ >
Asap.otkn. obw.1|18 @ + WnHKY MUAraHIS
ABap.otkn. HP 1|19 @& >
T T 7 «OTKN»
PMNoO HP 1|21 @ r g

PucyHok [1.4 — BapuaHT peanv3aummn cxeMbl C MUraHWeM CUrHasIbHOM 1aMnoYky aBapuUiiHOro
OTKJIIOYEHNS YCTPOMCTBA C UCMOSb30BaHWEM 06LLEeNOACTaHLMOHHOM CXEMbI CUTHaNM3aLumm
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Mpeob6pasosatens
USB (nnmn RS232C) <> RS485

j WA KOMMbIOTEP

MNepepava
MNepepaya

Mepepava
\>ﬂp

YcTpoiicteo N
YcTpoiicTso 2
Yctpoucteo 1

g [2) [ g < 9_' <| x 8 ol <] x
AN ] < AN o] < Al N|on| <
QIO[QI® QIO[QI® QIRQI®
L - l_/L lJ\ e {
R
A s A AL A AAL A A ;m -
NI gl bl AL ! L AL L

¢ 7 v N ! !
N </ </ </ </

: 17 || I

PucyHok [1.5 — CxeMa NoAKoUYEHNS YCTPOUCTB ¢ nHTepdelicom RS485 B NTOKasbHYIO CETb.
BHewHuin pe3ncTop R ycTaHaBAMBAETCS NpW OTCYTCTBUM BCTPOEHHOMO pe3ncTopa.
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+LYy -y
I ABTOMAT NuUTaHus Lenei J13LW 1 |
ya /
Myck MT3 oT oTxoaswmx huaepos 1-i cekumm 4
(«Cupuyc-2-J1», «Cupunyc-21-J1», «Cupuyc-2-MJ1» , «Cupuyc-» 1 1.n)
I I | 1-9 cexuus I
+Ly @ Bxopa 610knpoBku |_0 Y
BBOAa 1 | | | N3W 1 ssopa 1
| «Cnpuyc-2-B» |
| | Bxoa 6n0okvnpoBku |
Myck MT3 (1) | n3w 2 ]
oT «Cupunyc-2-C» - - - —
I |
{ Bxogn 610KMpOBKU —_—
Myck MT3 OT O0TX0AAWMX DUAEPOB 2-11 CEKUMN N3LW oT 1-i cekumm |
(«Cupuyc-2-J1», «Cupunyc-21-J1», «Cupunyc-2-MJ1» , «Cupuyc-» 1 1.n)
«Cnpuyc-2-C» |
I I Bxopa 610kunpoBku
| | | 23 or 24 ceann _
I 2-9 cekums
Ly 5 Bxoa 610KMPOBKM -1y
BBOAA Myck MT3 (2) s 1 | BBOAA 2
L oT «Cupunyc-2-C» | «Cnpuyc-2-B» |
I I Bxopa 610k1poBku
| n3w 2 |
— — — — —
\ ABTOMAT nuTaHus ueneit N3 2 \
\ \
+LYy | |—LIJy

PucyHok [1.6 — CxeMa coeanHeHUs1 HECKOMbKUX YCTPOMCTB Mexay coboii Npu opraHv3aumm orMyeckon 3almTbl
WKH (NapannenbHas cxema)

+Ly -y

L ABTOMaT nuTaHus uenei N3LW 1

\
\ A
A} \
Myck MT3 oT oTxoaswmx dhuaepos 1-i cekumm — e
(«Cupunyc-2-T», «Cupuyc-21-», Myck MT3 (1) r 1-51 cekums!

Lttt ft . 1t

Bxoa 610K1poBKU
n3w 1

«Cnpuyc-2-MJl» , «Cupuyc-I» 1 T.n.) o1 «Cupunyc-2-C» |
I
|

«Cupuyc-2-B»

Bxoa 6n10kunpoBku
JI3LU oT 1-# cekumn

|
1
| «Cnpunyc-2-C»

Bxoa 610kunposku

T 1T«

JI3LU oT 2-# cekumn
e — — — —
Myck MT3 oT oTxoAsWwmnX h1aepoBs 2-i cekumm -
(«Cupuyc-2-11», «Cupuyc-21-1», Myck MT3 (2) 2-91 CexLMA
«Cupuyc-2-MJ», «Cupuyc-I» 1 T.1.) ot «Cnpuyc-2-C» |
[ Y I I | I I I @ I I 1 Bxopn 6nokupoBku
n3w 1
| «Cupuyc-2-B»
U |
, ABTOMAT nNUTaHMs ueneit N3LW 2 ,
/- V4
{ /
+Ly -y

PucyHok .7 — CxeMa coeMHEHNS HECKOMbKUX YCTPOMCTB Mexay coboii Npy opraHM3aLmm JIorM4yeckon 3aluThi
WwuH (nocnepnoBaTesnbHas CXxema)
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PucyHok [1.9 — CxemMa opraHmsauumn cMrHanusaumm npucoeanHeHns C 3aMblkaHMEM Ha 3eMJIH0 C MOMOLLbKO FPynnbl

+Wy .
iBTOMaT nuTaHua uenen YPOB 1

I -y
J

Myck YPOB OT 3alWMT NpucoeanHeHuii 1-i cekumm : «Cupuyc-2-/1»,
«Cnpuyc-21-I» , «Cupnyc-2-MJT» , «Cupuyc- B>, «OpnoH-2», «OpnoH-PT3» n 1.n.

| BBoa 1-11 cexumm I

\ N

Myck YPOB 0T 3alWWT NpUCOEANHEHWI 2-i cekummn : «Cupuyc-2-J1»,
«Cnpuyc-21-I» , «Cupnyc-2-MJT» , «Cupuyc- >, «OpuoH-2», «OpuoH-PT3» n T.I'I.|

Bxoa YPOB

L «Cvipunyc-2-B» I

«Cnpunyc-2-C» |

A\

Bxopn YPOB 2-it cekuumn

_—

Bxoa YPOB

ABTOMAT nNUTaHus uenein YPOB 2

| Beoa 2-1 CeKLlVI_Vll

L <omweze |

—

i Bxon YPOB 1-it ceKLm_m||_1

[

.
+ly I

PucyHok 1.8 — Cxema opraHusauumn YPOB Ha noacraHumm

KoHTakT nporpammmpyemoro pene,
NOAKIOYMEHHbIN K Touke «O33»
B pexume «C hrkcaumeny

_~~

MporpammupyembIi Bxoq,
C 3ajaHHON hyHKLMeN
«BnokupoBka 3awmTsl o1 O33»

«Cupuyc-2-Il» unu «Cupuyc-2-MJT»,
ycmaHoersieHHbIU 8 sivyelike 1

KoHTakT nporpammmpyemoro pene,
MOAKMNIOYEHHbIN K Touke «O33»

B pexumMe «C hrkcaumeny
.

Mporpammupyembi Bxoq,
C 3aaHHON byHKLUMeNn
«Bnokuposka 3awmTsl o1 O33»

«Cupuyc-2-I» unu «Cupuyc-2-MJ1»,
ycmaHoesneHHblIl 8 g4elike 2

KoHTaKT nporpaMmmpyemoro pene,
MOAKMNIOYEHHbIN K Touke «O33»

B pexume «C hurkcaumeny
.

MporpammupyembI Bxoq,
C 3aaHHOW hyHKUMeNn
«Brnokuposka 3awmTsl o1 O33»

«Cupuyc-2-I1» unu «Cupuyc-2-MJ1»,
ycmaHoeneHHbil 8 s4etike N

YCTpONCTB

P
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MPUIOXEHWE E
(cnpaBoOYHOE)

IpachmKn 3aBUCUMBIX XapaKTEPUCTUK TOK-BpeMsi cTyneHen MT3

t[c]
A\ HopmanbHO nHBepcHas xapakTepuctmka
100
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20
15

Tyct=2 C

5
3
2 Tyct=1C
5
1

Tyct=0,5C

0,5 Tyct=0,2 C

0,07
0,05

0,03
0,02

I/lycTt

0,01 >
1115 2 3 4 5678910 15 20

PucyHok E.1 — HopManbHO MHBepCHas xapaktepuctmka no MoK 255-4
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t

100
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30

20
15
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0,05

0,03
0,02

0,01

[c]

A CunbHO MHBEpPCHas xapakTepucTuka

Tyct=2 C

Tyct=1cC

Tyct=0,5C

Tyct=0,2 C

I/lycT
>

1,115 2 3 4 5678910 15 20

PucyHok E.2 — CunibHO MHBepCcHas xapaktepuctuka no M3K 255-4
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t[c]
A\ YpesBbl4aliiHO NHBEpPCHasA XxapakTepucTuka
100

70
50
30

20
15

10

0,5 Tyct=2 C

Tyct=1cC

0,1 Tyct=0,5¢C
0,07
0,05
0,03
0,02

Tyct=0,2 C

I/lycT

0,01 >
1115 2 3 4 5678910 15 20

PucyHok E.3 — YpesBblyaiiHo MHBEpCHast xapakTepuctuka no MK 255-4
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t

100
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15
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[c]

A KpyTtas xapakTtepucTtuka (aHanor PTB-1)

Tyct=10cC

Tyct=5cC

— Tyct=2 C

Tyct=1cC

Tyct=0,5C

I/lycTt

1,1

1,5

2 3 4

PucyHok E.4 — KpyTas xapaktepuctuka (aHanor PTB-1)
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t[c]
A\ llonoraa xapaktepuctuka (aHanor PT-80, PTB-1V)

70
50
30

20
15

10 Tyct=10cC

Tyct=5cC

5
3
2 Tyct=2C
5
1

Tyct=1cC
0,7 Tyct=0,5C

0,07
0,05

0,03
0,02

I/lycT

0,01
1,1 1,5 2 3 4 >

PucyHok E.5 — lMNonoras xapaktepuctuka (aHanor PT-80, PTB-IV)
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t[c]
A

ObpaTHo3aBUcUMas xapakTepucTuka

5
4 %\
2\ >\\ e
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0,5 \ A\ \?& \\yo
0,4 \ ©
| O\
0,3 \ \
0,1
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0,02
I/ lIycT
0,01 S y

2

3

4 5 6 78910

PucyHok E.6 — ObpaTHo3aBncrMas xapaktepuctuka (aHanor RXIDG)

20
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MPUNTOXXEHWE X
(obsi3aTenbHOE)

[nanor «4yenoBek-MallnMHa»

CpabatbiBaHue 3aLuTbl
C6poc curHanusaumm Ha OTKJIloYeHne

C6poc | l
Beon —v v BBop, —V‘L Beon, i -
[lexXypHbIn pexum CpabartbiBaHus CpabartbiBaHue 1
Bbixoa Bbixopn, T Bbixos T
T I
il MapameTpbl
Mpu noseneHnm n cpabatbiBaHus 1
BHELUHNX J,
HencnpaBHOCTEN ¥
i
BHelwHune
HeuncrnpaBHOCTU ‘ ? ]
J! Beoga B
CpabartbiBaHue 9 ven MapameTpbl
A E— cpabaTbiBaHus 9
Bbixon, _
f i
B ¥
J' BBeopn _
KoHTponb
Bbixon
1 I 1
il Tekylume
t napameTpbl
i
¥
. v
v Beop } ¢ Beoa v ¥ _
YcTaBku Ha6op 1
? BbIXon, 4 ? BbIXOA, I 4
¢
BOL, [pynnbi
¥ B oy
L 5 t yCcTaBokK
Ha6op 2
A— ¢
Bbixo,
T A
¥ A ,
KonuposaHue
Y
J’ Beoa
. > KoHdurypauusa
Hactpoiku e yCTpoiicTBa
A Bbixop,
i

PucyHok X.1 — CTpykTypa amanora
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Tabnmua X.1
[nana3oH perynnpoBaHuns
YpoBeHb o
YposeHsb 1 YposeHb 2 YpoBeHb 3 4 YCTaBOK UK BblBOAA 3HAYEHUMN
napamMeTpoB
MNapameTpsl Otkn. 1 Bua K3, npuumHa oTtknto-
OTKJIIOYEHNS (nocneaHee) yeHusl, pacctosiHne ao K3,
MpuunHa fJaTa, Bpems
[aTa v BpeMA | [,y BTOPUYH., A
NepBUYHbIN, KA
T3aumren C
Torxmoyerms, € Bpemsi otkn./Pabota YPOB
I, A daza, rpaa. BTopu4Hble 3HauYeHns
Ig A ¢aza, rpaa.
I A ¢aza, rpaa.
L, A BTopuyHoe 3HauveHune
31y oct.uacts A
31y gwicu, rapm A
MpuunHa, aata, Bpems MpuunHa n Bpems NpeawecTsy-
npeaBKI0YEeHNs IOLLEro BKJIKYEHMS
CocTosiHMe onepaTMBHOroO «YPOB», «"as. 3aw,.», «AlB»,
ynpasfieHus «AYP»
Bx1: 0000 0000 0000 CocTosiHMe AMCKPETHBIX BXOAOB Ha
Bx2: 0000 0000 0000 MOMEHT OTK/IoHeHNS (1 — aKTUBH.).
Pacnvcanune Bxoaos NpMBEAEHO B
Mpunoxexun K
OTtkn. 2
OTtkn. 3
OTtkn. 4
Otkn. 5
OTkn. 6
Otkn. 7
OT1kn. 8
Otkn. 9 (ca—
MoOe CTapoe)
KoHTposnb Tekyllee BpeMs YYy:MM:CC
Tekywas gata AA.MM.IT

AKTMBHBbIV Habop yCcTaBoK

MNpyynHa BKNOYEHNS

KoMaHaa unu BuA, 3awmThbl

[aTa, BpemMs BKIKOYEHUS 4040.MM Y4y:MM:CC

I, A ¢daza, rpaa. 0 — 200,00 A 0 — 359°
Iy A ¢daza, rpag.

I A ¢daza, rpaga.

I;, A 0— 200,00 A

L, A 0— 200,00 A

3y ;- BTOPUYH., A 0— 5,000 A

31 gr BTOPUYH., A 0— 1,500 A

3r:3[03/' 5r:3fg5/' 0— 0,500 A

7r:3[0 7r 9r:3.[0 5

Pacxopa pecypca BbIK/louaTens:

KOMMYTaLMOHHbIN
MEXaHNYECKUIA

HaxkaTne KHonkn «Beoa» u
nocneayoLero BBoja napons
NpUBOAUT K OYUCTKE CHETUMKOB
pecypca

Bx.1: 0000 0000 0000
Bx.2: 0000 0000 0000

CocTosiHMe anckpeTHbIX Bxogos (1 —
aKTUBH.). PacnvcaHue BxoaoB
npueeaeHo B MpunoxeHnn K

CocTosHne GOOSE
(ans vcnonHenut U4 n N5)

1234
0000
X X X X

HoMep
COCTOsIHME
KauyecTBo

TecT cBeToAMOa0B

Bce cBeToanoabl MUraoT
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MpopomkeHre Tabnuubl XK. 1

BekTopHas avarpamMma I, A daza, rpag. | CHMMaeTCs B MOMEHT HaXaTusl
Iz A daza, rpag. | kHomkm «Beog»
I; A daza, rpaa.

MepBUYHbIE 3HAYEHUS] I, A daza, rpaa. | 0 — 100,000 KA 0 — 359°
Iz A daza, rpaa.
I A dasza, rpaa.
I, A 0 — 100,000 kA
L, A

Ocumnnorpad

3anucaHo oCuMAIorpamm,
wT

MHdopmaums o konuyectse oc-
umnnnorpamMmm B nNamMaTu. Haxatune
KHOMKW «BBOA» M nocneaytoLiero
BBOAA Napons NpUBOAUT K O4YUCTKE
namM4aTn ocuuisiorpaMmm

Ceobog. namsiThb, C:

MHdbopMaums o cBoboaHoON naMsaTh B
CeKyHaax

Ceobog. namatb, %:

MHdbopMaums o cBoboaHON NaMsaTh B
npoLeHTax

MHdopmMaumsa o6 ycTpoictsee

AO «PANYC ABTOMaTHKa»
«Cupuyc-2-J1»
3aBoACKOM HoMep: XXXX

Bepcusa MO
MN3MeHeHne yCTaBoK: AaTa
1 Bpems

Bpems 1 gata nocnegHero
N3MEHEHNSA YCTAaBOK

BoccraHosneHue CID-
daina (ana ncnonHeHun
W4 1 U5)

Mocne BBoAa naponsi He06xoaAMMO
nepesarpy3vTb YCTPOMCTBO

HacTpoiiku

[aTta
Bpems
Jex. noacBeTka BKJ1 / OTKN
Ocumnnorpad Tmakc ocy, € 1,00 — 20,00
T oasapmiry, € 0,04 —1,00
Trocneasap, € 0,04 — 10,00
T auckeer, € 0,10 — 10,00
T rporpamy € 0,10 —10,00
Pex. 3anucu MEPE3AIN / OCTAHOB
ABap. OTKJIOM. OTKN / BKJ1
Touka 1 cnncok B Tabnuue X.2
Pexum 1 NPAMO-CNEL /
WHBEP-CIEL /
NPAMO-®UKC /
WHBEP-®UKC
To4ka 5 CrncokK B Tabnuue X.2
Pexxum 5 NPAMO-CNEL /
WHBEP-CIEL] /
NPAMO-®UKC /
WHBEP-®UKC
Mopt 1 (USB) Anpec 1 — 247

CkopocTb, 604

1200 / 2400 / 4800 / 9600 /
19200 / 38400 / 57600 / 115200

YeTHOCTb HET / YET / HEYET
Cron 6ut 1/2
Mopt 2 (RS 485) Anpec 1 — 247

CkopocTb, 604

1200 / 2400 / 4800 / 9600 /
19200 / 38400 / 57600 / 115200

YeTHOCTb HET / YET / HEMET
Cron 6ut 1/2
Mopt 3 (RS 485) Agpec 1—247

Ans ucnosnHenus U1

CkopocTb, 604

1200 / 2400 / 4800 / 9600 /
19200 / 38400 / 57600 / 115200

YeTHOCTb

HET / YET / HEYET
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MpogomkeHne Tabnuubl X.1

Cron 6ut 1/2
Mopt 3 (Ethernet) IP agpec XXX XXX XXX XXX
Ans ucnonHenun U3, N4 n Macka noaceTtu XXX XXX XXX XXX
n5 LLnto3 XXX XXX XXX XXX
Mopt 4 (Ethernet) IP agpec XXX XXX XXX XXX
Ans ucnonHenuii 4 n N5 Macka noaceTtu XXX XXX XXX XXX
LLnto3 XXX XXX XXX XXX
PesepBupoBaHue MpoTokon HET / HSR (tonbko ans U5) / PRP
NS ucnonHexnun N4 n N5
CMHXpOHM3aUMs BPEMEHU Nmnynbc CEKYHOA / MUHYTA / YAC
Bxoa umn. OTKJ1 / RS485 / OMNTPOH
CuHXp.Mo cetu OTKJ1 / SNTP
Cmew,.otUTC, MUH -720...720
TJ/H.CMHXPI C 0...3600
SNTP IP agpec (ocH.) XXX XXX XXX XXX
(Tonbko ansa ucnonH. N4) | IP agpec (pes.) XXX XXX XXX XXX

Mepuog cuHxp., ¢ | 5..99

Tox.cepserar C 1...60
YcTaBku Habop 1 O6uwue Unom, KB 3—35
Lvomn A 20 — 6000
T yvexorermsy C 0,00 — 2,00
Ziyn, OM/KM 0,10 — 2,00
Zoncremen OM 0,00 — 50,00
Pexxnm curHanmsaumm HenpepbiBHO / 1 c/2c/3c/5¢c
/10c/ 20 c
TT dasbl B OTKJ1 / BKN
YepegosaHue ¢as MNPAMOE / OBPATHOE
LiseTt B/O KpacHblii 1 3eneHblli / 3eneHblin 1
KpacHbIl
MT3-1 QyHKUNSA OTKJ1 / BKJ1
LA 2,00 — 200,00 (ncn. 5 A)
0,40 — 40,00 (ncn. 1 A)
7, C 0,00 — 10,00
YckopeHue npu BKIOYe- OTKN / BKN
HUK
AlB OTKJ1 / BKN
Bnok.npu BHT OTKJ1 / BKJ1
MT3-2 QyHKUNSA OTKJ1 / BKJ1
LA 1,00 — 200,00 (ncn. 5 A)
0,20 — 40,00 (ucn. 1 A)
7, C 0,10 — 20,00
YckopeHue npu BrIoYe- OTKJ1/ BKN
HUK
XapakTepucTuka Hesasucnmas / HopmanbHo
nHeepcHas / CunbHO MHBEpcHas /
Ype3sBbluaiiHo MHBepcHas / PT-80
/ PTB-1
AlB OTKJ1 / BKN
Bnok.npu BHT OTKJ1 / BKN
MT3-3 QyHKUNS OTKJ1 / BKJ1
[elictBne CUrHAN / 3ALLUNTA
LA 0,40 — 100,00 (ucn. 5 A)
0,10 — 20,00 (ucn. 1 A)
7, C 0,20 — 99,99
YckopeHue npu BroYe- OTKI / BKN
HWUK
XapakTepucTuka Hezasucumas / HopmanbHo
nHBepcHas / CunbHO MHBEpPCHas /
Ype3BblyaiiHo MHBepcHas / PT-80
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MpopomkeHre Tabnuubl XK. 1

/ PTB-1
AlB OTKJ1 / BKN
bnok.npn BHT OTKN / BKN
MT3-4 ®OyHKUMS OTKN / BKJ1
[elicteue CUTHAJ / 3ALLUNTA
LA 0,40 — 20,00 (ucn. 5 A)
0,10 —4,00 (ncn. 1 A)
Torm C 1 —9999
TCM/‘HA”, C 1 — 9999
300 DOyHKUMS OTKN / BKJ1
[OeictBue CUrHAN / 3ALLNTA
L/ 0,10—1,00
7, C 0,20 — 99,99
AlB OTKN / BKN
3awmTa ot 033 ®OyHKUMS OTKN / BKJ1
[elictBue CUTHAN / 3ALLNTA
3l ir OTKN / BKN
3lpsr OTKN / BKN
3y A 0,010 — 2,500
e A 0,005 — 0,500
Xapaktepuctuka HezaBucumass / Ob6paTHO3aBuUCK-
Mas / YpesBblyaliHO MHBEPCHAS
7, C 0,03 — 99,99
AlB OTKN / BKN
[Oyrosas 3awmta | KoHTposb no I OTKJ1/ BKN
Tvorre A 0,20 — 99,95 (ucn. 5 A)
0,04 — 19,99 (ncn. 1 A)
a30Bag 3awmTa QyHKUNS OTKN / BKN
AMNB ®OyHKUMS OTKN / 1 KPAT / 2 KPAT
7j4/751, C 0,20 — 99,99
7j4/752, C 0,20 — 99,99
®ukcaums 6nokup. AlNB OTKN / BKN
AlB npu HecaHKUMOHWpO- | PaspelueHo / BrnokunposaHo
BAHHOM OTK/IOYEHWUM
AYP/YAMNB ®yHkumsa AYP OTKN / BKJ1
®yHkumnsa YAMNB BHyTpeHHee / BHeluHee
T‘{AﬂB/ C 0,20 — 99,99
YPOB QyHKUNS OTK / BKJ1
IA 0,20 — 20,00 (ncn. 5 A)
0,10 — 4,00 (ncn. 1 A)
7cC 0,05 —9,99
Bxoppbl Bxoa 1 QyHKUNS 13 Tabnumubl X.3
AKTMB.ypOBEHb «1» [ «0»
7 C 0,02 — 99,99
YPOB OTKJ1 / BKN
AlB OTKN / BKN
M8 12 cumBoOnoB
Bxog 2 AHanorn4Ho exoay 1
Bxop 6 AHanorn4Ho sxoay 1
Pene Pene 1 Touka 13 Tabnunubl XK.2
TCPAE./ C 0,00 — 99,99
TBO_?BP./ C 0,00 — 99,99
Pexxnm be3 dukcaumm / C dmkcaument /
Umnynec
Pene 2 AHanorn4yHo pene 1
Pene 3 AHanorn4yHo pene 1
Pene 4 AHanorn4yHo pene 1
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MpogomkeHne Tabnuubl X.1

Ceetoan- | CurHan 1 Touka 13 Tabnuubl XK.2
oAbl TCPAE/ C 0,00 — 99,99
Pexxnm be3 dunkcaumm / C dmkcaumen
MuraHue OTKJ1 / BKJ1
Cvrnan 2 AHanorn4yHo ceetogmony «CurHan 1»
bnokupoBka 1 | AHanorn4Ho ceetoanoay «CurHan 1»
bnokupoBka 2 | AHanorn4yHo ceetoanogy «CurHan 1»
bnokupoBka 3 | AHanorn4Ho ceetoanoay «CurHan 1»
YcraBku Ynpasnexuve OTKJ1 / BKN
BbIK/tOYaTENSA 1o om KA 0,50 — 50,00
Tskmoyerms € 0,00 —2,00
OrpaHunyenne Bka. OTKJ1 / BKJ1
OrpaHunyenne OTK. OTKJ / BKJ1
Tmac s, C 0,10 —99,99
TMAKC otk C 0,10 — 9,99
Troros.makc, C 0,10 —99,99
Bxoa AslLUIM HP aBT / H3 aBT. / FoToB / He
roToB
TY no JIC OTKJ1 / BKJI
Keutnposaxue (ans TY) OTKJ1 / BKN
Paspeluenne TY Mepekntouartens / Becerpa /
ToNbKO Ha BK/IKOYEHME
oM02 OTKJ1 / BKJ
Habop 2 AHanorn4Ho Habopy 1
Konunposa- | Habop 1 — Habop 2 3anpoc NOATBEPXKAEHMS C BBOAOM Naposs
Hue Habop 2 — Habop 1 3anpoc NOATBEPXKAEHMS C BBOAOM Naposs

1. HaxaTue KHomku «BBog» NpuUBOAUT K NEpPexody Ha HUXKECTOALMIA YPOBEHb AManora Uan Bbi6op UHAM-
LUMpyeMoro AeiCTBMS UM NapaMeTpa.

2. Lnknnyeckuii nepebop napaMeTpoB B NpeAenax ofHON rpynmbl OCYLLECTBASETCA KHoMKaMu « T» 1 «d»,

3. BbIx04 Ha BbILUECTOALWMIA YPOBEHb AManora OCyLLECTBASETCS KHOMKOW «Bbixog».

Tabnuua X.2 — Bo3MOXKHbIe TOUKM MOAKTOYEHNS] AONONHUTENBHBIX BbIXOAHbIX Pene U CUrHanbHbIX CBETOANOA0B
K BHYTPEHHeW (PYHKLUMOHAIbHON IOrMYeckomn cxeme

" o OTtobpaxkaemas HaaNMCb Ha
Touka noakntoyeHns Ha GYHKUMOHAIbHOW TOrMYEeCcKon cxeme
nHAMKaTope
He nogknto4eHo He nogknto4eHo
YcnelwHoe TectupoBaHuve (napannenbHo pene «0Tkas») PaboTa
Ynpasnexue no JIC (Bbligayva 1 CHATME CUMrHana ocylectsnseTtcs no nobomy | Ynpasn.JiC
KaHany cBs3u)
Myck MT3-1 Myck MT3-1
Myck MT3-2 Myck MT3-2
MNyck MT3-3 Myck MT3-3
Myck MT3-4 Myck MT3-4
Myck 3awmTbl 0T 06pbiBa (asbl Nyck 309
MNyck 3awmTtbl oT 033 Myck 033
CpabatbiBaHne MT3-1 MT3-1
CpabatbiBaHne MT3-2 MT3-2
CpabatbiBaHne MT3-3 MT3-3
CpabatbiBaHne MT3-4 (neperpyska) MT3-4
CurHanusauma MT3-4 (neperpyska Ha curHan) Cvrn.MT3-4
CpabatbiBanne 309 (0bpbiB dasbl) 300
CpabatbiBaHue 3awmTbl ot 033 033
CpabaTbliBaHWe [yroBou 3aluThl Ayr.3awmta
CpabaTblBaHWe ra3oBoi 3aLLUThI [a3.3awmTa
OTknoyeHre BoikNoYaTens (napannensHo pene «OTk.») OTK.
BkntoyeHue BbikatodaTens (napannencHo pene «Bka.») Bksi.
OTtknoyeHve no exogy A4P AYP
BkntoyeHune ot YATB YAMNB
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MpoaomkeHne Tabnuubl X.2

Touka NoAK/YEHMS HA (PYHKLMOHANBHOWM TOrMYECKon cxeme

OTobpaxkaeMast HaANMCb Ha

nHavkaTope
YPOB (curHan oTkasa CBOero BblKnoYaTens, napannenbHo pene «YPOB») YPOB
CpabaTtbiBaHue NobbiX TOKOBbIX 3alWMT, paboTalowmx Ha OTKIOYEHME, Tok.3awWwmTa
Bkntovaa MT3-4, 300 v 3awmty ot 033
Myck nobon ns MT3-1, MT3-2 nnmn MT3-3 (napannenbHo pene «Myck MT3») | Myck MT3
POK (pene dvkcaumm KoMaHgbl «Bknountb») POK
Astomat LUM (oTKNO4YeHVe aBToMaTa WWH NMUTaHus) ABT.LLUM
CoctosiHue Bxoaa «Bxog 1» Bxog 1
CocTosHme Bxofa «Bxog 2» Bxog 2
CoctosiHne Bxoaa «Bxop 3» Bxon 3
CoctosiHne Bxofaa «Bxop 4» Bxon 4
CocTosHue Bxofa «Bxog 5» Bxog 5
CoctosiHne Bxoaa «Bxop 6» Bxon 6
CocTosiHMe Bxoga «PlNO» PMo
CocTosiHMe Bxofa «Pl1B» PrB
CpabaTtbiBaHue 3almThbl Cpabart.3aLu.
PAQ (napannenbHo pene «ABapuriHOE OTKIOYEHNE») ABap.oTK/.
CurHanusaums (napannensHo pene «CurHanmsaums») CurHan
BnoknpoBka BKIKOYEHUS BbIKOYaTENS Bnok.sk.
bnokuposka MT3-1 Bnok.MT3-1
bnokvposka MT3-2 Bnok.MT3-2
bnokuposka MT3-3 Bnok.MT3-3
bnokuposka MT3-4 Bnok.MT3-4
Bnokunposka 300 Bnok.300
bnokuposka 3awmtbl oT 033 Bnok.033
bnokuposka AlB Bnok.AlNB
Bnokunposka YPOB Bnok.YPOB
bnoknposka AYP Brok.A4P
BrokMpoBKa yroBov 3aluUThbl Bnok.ayr.3.
BnokvpoBka ra3oBov 3almnTbl (MepeBoa Ha CUMrHasm) bnok.ras.s.
DNIEMEHT NUTaHUS pas3psikeH Het 6aTap.
Owmnbka CMHXPOHU3ALMN BPEMEHU HeTt cuHxp.
bnoknpoBka ynpasneHus Brok.ynp.
CoctosHne PIB2 PMNB2
CpabatbiBaHne AlB AlB
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Tabnmua X.3 — Bo3aMoXHble (YHKLMKU NPOrpaMMUPYEMbIX BXOA0B

OTtobpaxkaemasi HaANMCb Ha

OyHKUMSA
WHAMKaTope

Bxog He ncnonb3yetcs (Npy 3TOM COCTOSIHME BXOAA, TEM HE MeHee, MOXeT He nogkn.
6bITb CYMTAHO MO NIMHUK CBSI3N N 3aNWCbIBAETCS B OCUMINOrpaMmy)
BHellHee oTK/oYeHue (aBapunHoe) BHew.oTK/1.
BHeLWHWA curHan BHeLw.curHan
KomMaHaHOe OTK/IoYeHue KoM.oTKk/1.
KomaHaHOe BK/IloYeHue KoM.BK1.
BnokMpoBKa BKOYEHMS BbIKItOYaTENS Bnok.BK.
bnokuposka MT3-1 Bnok.MT3-1
bnokvposka MT3-2 Bnok.MT3-2
bnokvnposka MT3-3 Bnok.MT3-3
Bnokuposka MT3-4 Bnok.MT3-4
bnoknposka 300 bnok.300
Bnokuposka 3awmTbl ot 033 Bnok.033
bnokuposka AlNB Bnok.AlNB
Bbnokuposka YPOB bnok.YPOB
Bnokuposka A4P Bnok.A4P
Brok1poBKa AyroBoy 3allmThl bnok.ayr.3.
BroknpoBKka ra3oBon 3awmThl (NepeBos Ha curHan) bnok.ras.3.
BnoknpoBka ynpasneHus bnok.ynp.
PrB2 PrB2

70




blBA.656122.041 P2

MPUNOXXEHWUE N
(cnpaBoYHOE)

@OyHKUMOHaNbHbIE IOrnMYeckmue CXeMmbl

Meperpyaka (4)

tyiras curran J Meperpyska (3)
t
A 3emng
I 1
Monyas [, Von 1 7555 Bnok.MT3-1 (onep.) ,)—& O6pbIB
Moaya Iy T tyras MT3-1
Monyas I ~ «DyHKuus MT3-1» t | —> -
— M «YokopeHve MT3-1» : )\: 1
ESS Bnok.MT3-2 (onep.) T P R
«Yckoperne MT3-2» MT3-2
— ﬂ- tMTt:;-z .
MT3-2 IA(DYHKLM;‘ MT3-2» i Yoxop T l—)
T Bok.MT3-3 (onep.) -y MT3-3= 3aupra»  MT3-3» | T 1
> —0 l_/_/_
LT T ! — 1M‘=Tt3_3 o
) «PyHKLMS -3» h M13-3= MT3-3
mres| (TR |7ﬁ| Sauras l—> Tokosas
[ L 3awmTa
Bnok.MT3-4 {onep.) ,)— s >
iy & turas <[leiicTeve MT3-4
— DyH MT3-4 It , E‘;Samma» |
MT3-4| AT f {
1<— ——
«033 no —

31, >

Bnok.033 (onep.) 1 i
50w Plinaad e LYY fss  «Jleiictaue 03
Tox 31, 50T
SEowot | m 1 t P 033 = 3awurar
Bawwmra : Il

or 033 «OyHkuyn 033» '
«033 no 1<_) —J

3lopr >

[A]

|

1300 1
Tox 3,Br. BbiCULT.» «LleiicTame 300
. t = »
Bawwnra A )\ , 300 = aumra;
or 033 ! 1 I
Brok.300 (onep.)
L > & tyckor
MoayJs I, ﬂ' &_ : )\
«@yHkums 30P» L |
300 1 = r 1

1—| Tyck TOKOBbIX 3aWWT «MycK 3aWnThI»

tyckopt1C

t vicTeue MI3-3 = Sawmra»
PMB 2 = e - J LT3 L]

«[lycK 3awmTbi»

«[leiictene 033 = Sawura»

o

PMNo 1

«Jleitcteve 300 = Jawwrar
«flevicTerie MT3-4 = Saumra» 4

PucyHok U.1 — TokoBble 3alWuThl
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1 BHelwuHee oTknoyeHue 1

BHewHrwii curHan 1
KomaHgHoe oTknoveHune 1
KomaHaHoe BknioyeHue 1
«AKTVBHBI YPOBEHb
Bnokuposka BknoyeHus 1 BrnokupoBka BKIHK4eHUSA
0 Bxopa 1»
1 Bnokuposka MT3-1 (onep.) 1 Bnokuposka MT3-1 (onep.)
taxona s Briokuposka MT3-2 (onep.) 1 Bnokupoeka MT3-2 (onep.)
Knemma s Brokuposka 1
o Brokuposka MT3-3 (onep.) 1  E—— Bnokupoeka MT3-3 (onep.)
«Bxopa 1» — g Bnokuposka 2
@ Bnokuposka MT3-4 (onep.) 1  EEEEE— Briokuposka MT3-4 (onep.)
= Brokuposka 3
El Brnokuposka 30 (onep.) 1 Brokmpoeka Brnokvposka 309 (onep.)
E Bnokuposka 4
>| Bnokuposka 3awuTsl ot 033 (onep.) 1 D EEEE— Bnokuposka sawmTel ot 033 (onep.)
8 Bnokuposka 5
BrokupoBka fyroBoi 3awmTel (onep.) 1  EEEEE— BrokvpoBka ayroBoi 3aLumTsl (onep.)
Bnokuposka 6
BrokvpoBska razoBon 3awmTel (onep.) 1 ] BrokvpoBka razoBou 3awwmTsl (onep.)
Bnokuposka AHP (onep.) 1 Bnokuposka A4P (onep.)
Bnokuposka YPOB (onep.) 1 Briokuposka YPOB (onep.)
Bnokuposka AlB (onep.) 1 Brokviposka ArB (onep.)
'"T"eooe0o0ecene TT
] BHelwHee oTkntoyeHune 2 : : 1
«AKTVBHBIN YPOBEHD o~ BHeLuHuit curian 2 H i
0 BXO@ 2» Bl ' i
1 g KomaHaHoe oTknioyeHune 2 : : : :
tavomaz 2 KomaHaHoe BkitodeHue 2 1 '
Knemma 5 ] 11
«Bxop 2» tHL' I = BrioKnposkn 2 : : : :
5 ————————————————————————— 1 (|
—————————————————————————— 1
1
L 1
. 1
[ [
° 1
— BHrewHee otknoveHne 6 [
o [
«AKTUBHbIN ypOBEHb © BHeLWHWiA curHan 6 I
0 BXofa 6» @ : !
= KomaHgH TKIIOYEH U !
1 g OMaHAHoE OTKMoYeHue 6 i
tavomae $ KomaHaHoe BknioyeHue 6 : :
Knemma = 1
«Bxon 6» t|7L| | | = Bnokuposkn 6 '
= 1
=21 I |

Knemma
«AsTomart WIM»

PucyHok W.2 — MNporpaMMupyemble BXoAbl

«Bxoa AsLUM»

Astomar LM oTknoyeH

@

He roTos:

TroToB.MakKc.

[puBoA He roToB

e (73

PucyHok WU.3 — Bxop «AsTomat LUM»

Ha 6J'IOKVIpOBKy BKJTHOHEHUHA
>
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MPUNOXXEHWE K
(obsi3aTenbHOE)

NHdopmaums 06 obecneyeHnn cOBMECTUMOCTM C PaHEE BbIMyLLEHHLIMUA YCTPOMCTBaMM

Hacrosiiee ncnonHeHue yctpoicts (Bepcus MO 3.00 1 Bbille) 061aaaeT pacliMpeHHbIMU BO3MOXKHOCTAMU

NPOrpaMMMPOBAaHNSI HEKOTOPbIX BXOAHbIX CUTHAMOB M BbIXOAHbIX pene. [ns obecneyeHuns nosHon COBMECTUMOCTM
C paHee BbINyLLEHHbIMW NPOEKTaMM HeO6X0AMMO 3aAaTb YCTaBKM B COOTBETCTBUM C Tabnuueit K.1.

Tabnuua K.1 — YctaBku ang obecrneyeHnss CoBMECTMMOCTU

Bxonpl Bxon 1 OyHKUNS BHewu.curHan
AKTUBHBI YPOBEHb «1»
Bxopg 2 QyHKUMS BHeL.curHan
AKTUBHBI YPOBEHb «1»
Bxop 3 QyHKUMS Bnok.AlNB
AKTMBHBIV YPOBEHb «1»
7, C 0,02
Bxon 4 DyHKUMS BHeLw.oTK/1.
AKTUBHBI YPOBEHb «1»
7, c 0,02
Bxog 5 QyHKUMS BHeLw.oTK1.
AKTUBHbIN YpOBEHb «1»
7, cC 0,02
Bxopn, 6 QyHKUNSA He nopkn.
Pene Pene 3 Touka PMo
Tepas, C 0,00
Tso38P, C 0,00
Pexxum be3 dumkcaumm
Pene 4 Touka PrB
Tepas, C 0,00
Tso38P, C 0,00
Pexxwum be3 dukcaumm
YcTaBku BbikOUYaTenNs YnpasneHuve BKJ1
PaspeleHne TY Bcerpa
2MO02 OTKN
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MPUNOXXEHWE J1
(cnpaBoYHOE)

MpWunHbI cpabaTbiBaHWS YCTPOMCTBA Ha OTK/OYEHME

Tabnumua J1.1
NO MprynHa cpabaTbiBaHWS KpaTkoe 0603HayeHune
1 | OTkNloYEeHne OT KIKYa OTKAKYEHME OT KYa
2 | OTKIYeHMe No KOMaHAe OT JIMHWUM CBSI3U Otkoyenmne no JIC
3 [ OTkntoyeHwe ot TY OTtkmoyeHmne ot TY
4 | MT3-1 MT3-1
5 | MT3-2 MT3-2
6 [MT3-3 MT3-3
7 | YckopeHune MT3-1 YckopeHue MT3-1
8 | YckopeHne MT3-2 YckopeHue MT3-2
9 [ Yckopenue MT3-3 YckopeHve MT3-3
10 | MT34 MT3-4
11 [ 3awwmTa ot 033 3emns
12 | 300 O6pbiB
13 | Ayrosas 3awmTta [yrosas 3awuTa

14 | a3oBas 3alumTa ["a3oBas 3awmTa
15 [ AYP AYP

16 | OTknioyeHue ot Bxoaa «Bxoa 1» Bxop 1*

17 | OtknioyeHune oT BXxoaa «Bxon 2» Bxop 2*

18 | OTknioyeHue ot Bxoaa «Bxoa 3» Bxop 3*

19 | OTknioyeHue oT Bxoaa «Bxoa 4» Bxop 4*

20 | OTknodeHne ot BXxoaa «Bxop 5» Bxon 5*

21 | OTkno4eHne ot BXxoaa «Bxop 6» Bxop, 6*

22 | HecaHKUMOHMPOBAHHOE OTK/OYEeHne HecaHKLU.0TK.

* - HaANUCb NporpaMMUpPYET Nonb3oBaTesnb (B Tabnuue NpMeeaeHO 3HAaYEHNE «M0 YMONYAHUIO»)
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MPUNOXXEHUE M
(cnpaBoYHOE)

MpyymnHbI cpabaTbiBaHWS YCTPOMCTBA Ha BKJTHOUYEHME

Tabnuua M.1
NO MpuynHa cpabaTbiBaHWS KpaTtkoe 0603Ha4yeHne
1 BkntoyeHune OT Koya BkntoyeHmne oT K/o4va
2 | BkaoyeHme no KoMaHAe OT JIMHUKM CBSA3K BkntoyeHwne no JIC
3 BkntoyeHne ot TY BkntoyeHne ot TY
4 BkntoyeHune ot YAIB YAIB
5 | Bkatoyenue ot AlB-1 AlNB-1
6 BkntoyeHne ot AlB-2 AlB-2
7 BkntoyeHune ot Bxoaa «Bxoa 1» Bxop 1*
8 | BknioyeHune ot BXxoaa «Bxop 2» Bxop 2*
9 | BkntodeHue ot BXxoaa «Bxoa 3» Bxop 3*
10 | BknioyeHue ot BXxoaa «Bxop 4» Bxop 4*
11 | BknioyeHne ot Bxoaa «Bxop 5» Bxop 5*
12 | BkntoyeHue ot Bxoga «Bxop, 6» Bxopn 6*
13 | HecaHKUMOHMPOBaHHOE BKJIOYEHNE HecaHKL.BK/1.

* - HaanNUCb NporpaMMuUpyeT nonb3oBaTesb (B Tabnuue NpMBeaeHO 3HaUYeHNE «M0 YMOTYaHNUIO»)
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MPUNOXEHNME H

(cnpaBoYHOE)

TOYKM NOAKIOYEHNSI PErMCcTpaTopa CoBbITIA

Tabnmua H.1

N2 OnucaHve NQ Onucanue

1 | PNO 53 | bnokuposka AlB (o1 Bxoga)

2 | PNB 54 | bnokunpoBska BKoYeHust (OT BXoaa)
3 | CvrHan rasoBoW 33Tl 55 | Brok1poBKa rasoBoi 3aWmThl (OT BXoAa)
4 | Bxoa «la30Bag 3awmra» 56 | KoMaHgHoe oTKAYeHue

5 | Astomar LUM 57 | POK

6 | Bxog «Cbpoc curHanmsaummn» 58 | OtknoyeHune ot JIC

7 | Bxop «Pa3peweHue TY» 59 | Cépoc ot JIC

8 | Bxoa «OTKN.OT Ko4ya» 60 | BknoyeHue ot JIC

9 | Bxog «Bkn.oT Ko4va» 61 | lNponagaHune NuTaHus

10 | Bxog «OT1kn.ot TY» 62 | 3agepxKa OTKAKYeHus

11 | Bxog «Bkn.ot TY» 63 | 3apep)xKa BKITHOYEHNS

12 | Bxoa «[yrosas 3alimra» 64 | [deicTBUE ra3oBoi 3aLlMTbl Ha OTK/IIOYEHNE
13 | Bxog «A4YP» (kH.onep.)

14 | Bxog «4AINB» 65 | PaspeweHnue pabotbl YPOB (kH.onep.)
15 | Bxoa «Bxop 1» 66 | CpabaTbiBaHWE [IyroBOW 3aLUTHI

16 | Bxog «Bxog 2» 67 | PaspeweHune pabotbl AYP (kH.onep.)
17 | Bxog «Bxog 3» 68 | brnokupoBka pabotbl AlNB (kH.onep.)
18 | Bxoa «Bxop 4» 69 | AlB 610KkMpoBaHoO

19 | Bxog «Bxop 5» 70 | AMB-1

20 | Bxop «Bxopn 6» 71 | AMNB-2

21 | Bropoit Habop ycTaBok 72 | HecaHKUMOHMPOBaHHOE OTK/0YEeHUe
22 | Pene «YPOB» 73 | bnoknpoBka ynpasneHus (0T Bxoaa)
23 | Pene «Bkn.» 74 | PMNB2

24 | Pene «OT1KN.» 75 | HecaHKUMOHMPOBAHHOE BK/IKOYEHME
25 | Pene «Pene 1» 76 | KHonka «C6poc»

26 | Pene «Pene 2» 77 | BHelHsIa HeMcnpaBHOCTb (CBOAHbIN)
27 | Pene «Pene 3» 78 | broknpoBKa rasoBon 3awuThbl (CBOAHbIN)
28 | Pene «Pene 4» 79 | Myck 3awmTbl oT 033

29 | MNycK 3aWwuThl 80 | Myck 300

30 | Myck MT3 81 | OTkntoyeHue ot AYP

31 | Pene «OT1ka3» (uHBEPC.) 82 | Bknoyenue ot HYAMB

32 | Pene «CurHanusaums» 83 | GOOSE_1

33 | Pene «ABapuiiHoOe OTK/OYEHNE» 84 | GOOSE_2

34 | Nyck MT3-1 85 | BriokMpoBKa BKIKOYEHUS

35 | Myck MT3-2 86 | HeT roToBHOCTUM nNpmBoaa

36 | Nyck MT3-3 87 | BHT no da3se A

37 | MNyck MT3-4 88 | BHT no ¢a3e B

38 | CpabatbiBaHue 3awmnThl oT 033 89 | BHT no daze C

39 | CpabaTtbiBaHue MT3-1 90 | GOOSE_3 (A4YP)

40 | CpabatbiBaHve MT3-2 91 | GOOSE_4 (YAMB)

41 | CpabatbiBaHme MT3-3 92 | BBeaeH naposb ANna pefakTMpoBaHus
42 | CpabatbiBaHne MT3-4 YCTaBOK

43 | CpabatbiBaHne 309 93 | YcTaBKK COXpaHeHb!

44 | bnokuposka MT3-1 (oT BX0OAa) 94 | Nnoxoe kayectso GOOSE

45 | bnoknposka MT3-2 (oT BXx0oaa) 95 | Het cBs3un no nopty Ethernet 1

46 | bnoknposka MT3-3 (oT Bx0Aa) 96 | HeT cBsi3n no nopty Ethernet 2

47 | bnokmposka MT3-4 (oT Bxoda)

48 | bnokuposka 300 (oT Bx0aa)

49 | bnokuposka 3awmTbl oT 033 (oT Bxoaa)

50 | BnokupoBKa AyroBo 3awmThl (OT BXoAa)

51 | bnokuposka AYP (oT Bxoga)

52 | brnokuposka YPOB (o1 Bxoaa)




